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My first independent studies in Fortification began in 1879, 
when I undertook to produce a work on the memorable 
® defence of Plevna. The labour and research thus involved 
necessarily led to many conclusions which in later years 
took definite form and assumed a wider scope. It seemed to 
me that Fortification was treated as a separate branch of 
military science capable of being understood only by experts, 
that formalism was rampant, and that it was necessary to 
seek for general principles based solely on the broad lessons 
of war. 
J^ The chances of life brought exceptional opportunities, not 

9j5i only of inspecting works of defence at home and abroad, 
^ but of gathering knowledge of the conditions and require- 

ments of the Empire. Thus, the relations of Fortification 
to national policy became an absorbing study, in the light 
c^ of which technical questions assumed subordinate import- 

ance. 

The original germ from which the present work sprang was 
an official paper written in 1883, a year after I had made 
a detcdled examination of the effects of the fire of our 
Mediterranean Fleet upon the defences of Alexandria. The 
substance of this paper was published in the Proceedings of 
the Royal Artillery Institution in 1886. Subsequently, 
after visiting Plevna in January, 1887, 1 wrote three articles 
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vi PREFACE TO SECOND EDITION 

on Land Fortification for the same Institution. These four 
essays, with many additions, and notably a sketch of the 
evolution of warships, formed the basis of the First Edition. 
Nearly eighteen years have now elapsed since my book 
was written, and while, with one brief exception, the peace of 
Europe has happily been maintained, there have been four 
wars — China- Japan, 1894 ; Spain- America, 1898 ; South 
Africa, 1899-1902; and Russia- Japan, 1904-1906— from 
which many direct and indirect lessons bearing on the 
varied problems of national defence can be drawn. 

Meanwhile the currents of thought have formed new 
channels, and standpoints have changed. Some of the prin- 
ciples which I strove, perhaps too vehemently, to enforce in 
1889 have now become commonplace views which were 
always known and accepted. I may not claim that my 
book, which on its first appearance was in many quarters 
regarded as dangerously heretical, has played any part in 
moulding opinion. I venture to think, however, that all 
the subsequent experience of war, culminating at Port Arthur, 
has strikingly justified the conclusions to which I was led. 

While, therefore, I find little to modify, there are 
numerous passages which, if reprinted to-day, would appear 
to partake of the obvious. Moreover, with years and much 
thought, there comes a softening of the judgment, and some 
sentences — ^the echoes of strenuous controversies, long dead 
— ^now seem too harshly phrased. 

New causes of warm dispute have, however, arisen, and I 
have found it impossible to avoid all contentious matter. 
The recent activity of the invasion-monger, in spite of the 
fact that relatively and absolutely the Royal Navy is now 
stronger than at any period in its wonderful history, is an 
unhealthy symptom. The growing tendency to treat as in- 
spired the lucubrations of foreign military officers on purely 
naval questions, and generally to look abroad for authorita- 
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tive opinions in regard to purely British problems, indicates 
a distressing lack of self-reliance. I have, perhaps, again 
erred in giving rein to the combativeness which is inseparable 
from strong convictions. 

The historical portions of the First Edition, in which the 
earlier achievements of Fortification were summarized, are 
retained as being essential to a broad view of the subject ; but 
nearly one-half of the volume has been either rearranged or 
rewritten. New chapters dealing with the general policy of 
Land Fortification, and with the defence of Port Arthur, have 
been added. The evolution of warships has been entirely 
recast, and an attempt is made to represent it in pedigree 
form. As foreign armoured ships do not differ materiaUy 
from our own from the point of view of coast defence, the 
history of their development is omitted. 

Thus, the general character of the work remains un- 
changed. It is not in any sense a text-book of Fortifica- 
tion ; but I venture to think that it embodies principles and 
historic facts which are the necessary foundation of the text- 
book. My hope has been, by avoiding the technicalities 
of military engineering as far as possible, to interest soldiers 
generally and the many civilians who now desire to under- 
stand questions of national defence. 

Our circumstances differ in important respects from those 
of most other Powers, and our problems are specially com- 
plex. The factors which determine the defensive strength 
of the British Empire are many and various. To hold a just 
balance, having regard to geographical conditions, to dis- 
tance and time, to resources general and local, to natural 
aptitudes or disabihties, and to national finance, is ex- 
ceedingly difficult. The only sure guidance must be sought 
in the experience of war. Long and earnest study has led 
me to the views which I have ventured to express in this 
book. If it serves only to suggest lines of independent 
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thought and of historical research to other minds, my object 
will be attained. 

My best thanks are due to Captain W. C. M. Nicholson, 
R.N., and Captain J. R. Chancellor, D.S.O., R.E., for much 
kind assistance. 

G. S. CLARKE. 
London, March, 1907. 
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The number of works on Fortification in the English lan- 
guage is small. The sumptuous volumes which annually 
appear in Paris and Brussels have no counterpart here. The 
keen discussion which the subject excites in France and 
Germany wakes but a faint echo on this side of the 
Channel, and an explanation of this marked difference can 
easily be suggested. Land defence in the British Empire 
is, perhaps, not seriously regarded, notwithstanding that 
we have expended large sums upon it. The North-West 
Frontier is far distant, and its protection may possibly be 
looked upon as a matter for the Government of India, not 
for us at home. Coast defence must apparently claim con- 
sideration, if only for the purpose of correctly adjusting its 
scale to the real needs of the Empire ; but such questions 
are probably assumed to be exhaustively discussed by 
experts with whom the uninitiated may not intermeddle. It 
results that there is no school of thought in regard to Forti- 
fication ; that elementary principles are still floating in 
solution ; and that no approach to a consensus of matured 
opinion is ever attained. 

Of mere text-books there are enough ; but these works 
are apt to be swamped in the dreary morass of technicality. 
Principles are lost in details, and criticism can have no place 
where dogma must necessarily reign supreme. Again, 

ix 
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text-books tend to repeat each other with remarkable 
fidelty; and views, possibly fallacious, receive acceptance 
after sufficient reiteration. Finally, the text-book cannot 
well suggest the existence of doubt, may not refer too 
pointedly to current controversies, and must assume a large 
measure of certitude. 

At the present moment, views of all kinds in relation to 
questions of Fortification are being widely proclaimed 
abroad ; the old faiths have been rudely shaken ; certitude 
can no longer be assumed. There is a school which asserts 
that the elaborate works in which France has sunk vast sums 
are indefensible, simply because shells carrying a high 
explosive can now be fired with tolerable safety to the be- 
sieger. There is another school which holds, as strongly, 
that the tendency has been to exaggerate grossly the real 
requirements of Fortification, and that France on her North- 
Eastem frontier, and Belgium on the Meuse and at Antwerp, 
have squandered money in complying with the demands of 
the merest theory. Amidst so much doubt, and in presence 
of opinions so conflicting, the views here advanced need no 
apology. 

For the British Empire, land defence has only a sub- 
ordinate importance. Our national existence depends upon 
" Sea Power," and will end for ever if that Power is once 
definitely lost. Had the problem of national defence been 
fully grasped, the costly works at Portsmouth and Ply- 
mouth would have assumed a very different form. By the 
sea our forefathers won Empire ; by the sea alone can their 
descendants lose it. The British Empire demands a certain 
measure of naval strength as the first condition of security 
and permanence, and no defences on shore affect the question 
of this necessary naval strength in the smallest degree. 
The requisite standard of naval strength having been fixed, 
the questions arise as to what remains for Fortification to 
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accomplish, and what kind of Fortification is best suited for 
the purpose. 

The objects which the writer has kept in view may be 
briefly summed. It has been sought, in the first place, to 
arrive at a just estimate of the war achievements of Forti- 
fication. Beginning with the sieges of Marlborough and 
Eugene, the history of Fortification in the Peninsula, the 
Crimea, the Russo-Turkish campaigns of 1828-29 and 
1877-78, the Danish War, the American War of Secession, and 
the Franco-German War, are sketched in broad outline, and 
the general results criticised and compared. The evolu- 
tion of the defence is traced down to the present day, and 
the many and various recent proposals are discussed in the 
light of such experience as is available. The principles 
which it is maintained should guide future progress, in view 
of the latest developments of arms, are then defined. 

In the large portion of the work which deals with coast 
defence, prominence is given to the great practical experi- 
ment carried out at Alexandria in 1882. No secure basis 
on which to rest coast defence can be found without a 
careful study of the capabilities and disabilities of the 
modem ship of war. The evolution of armoured navies is, 
therefore, sketched, and a selection of types of British and 
foreign vessels is given. Appendices are added, in which 
the principal details of the armoured ships of France and 
Russia are tabulated. 

The higher criticism should always be constructive, and 
it may seem that the present work deals too largely in 
destruction. This is, however, practically inevitable. Cut- 
and-dried systems of Fortification have no longer any place 
in military science. Judged by the test of war, t is doubtful 
whether these systems ever possessed any special value ; 
while it is certain that the homage blindly accorded to them 
has cramped the views of many generations of engineers 
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and induced a certain disregard of real military requirements. 
Geometry has its proper sphere ; but when it is permitted 
to dominate Fortification, military science and military pro- 
gress necessarily suffer. In place of the rigid formulas which 
so greatly simplify the work of the instructor, all that can 
now be given are broad general principles. We must study 
carefully the results obtained in war, and correctly analyze 
their causes. We must as carefully follow thjB development 
of modem arms, and from the data afforded by peace 
experiments seek to draw sound inferences. Thus only can 
the progress of Fortification be wisely ordered. 

A considerable portion of the following pages has already 
appeared in four papers published by the Royal Artillery 
Institution. These papers, revised, expanded, and partly 
rewritten, are now republished with the permission of the 
Committee, in the hope of aiding the solution of some 
difficulties, of clearing away some of the cobwebs in which 
Fortification lies half-smothered, and of attracting a larger 
class of thinkers to a subject which has no real mysteries. 
The intelligence with which military questions are publicly 
discussed has markedly increased of late years, and the 
more that intelligence can be developed, the less will be the 
risks of those mistakes of policy for which a nation pays 
dearly. 

G. S. CLARKE. 

London, July, 1890. 
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CHAPTER I 

INTBODUOTOBY 

No science is so delightfully empirical as that of Fortifica- 
tion. The test of experiment cannot satisfactorily be 
applied to it ; that of practical experience is generally 
ambiguous. No fad is so unimportant that an instance 
cannot be found which affects to illustrate its utility ; no 
theory so unpractical that evidence of some sort cannot be 
produced for its support. For the data are never scientifi- 
cally complete, and each successful or unsuccessful attack 
or defence may generally be traced to any one of a dozen 
causes in accordance with the personal predilections of the 
writer. 

Thus, on the assault of Tel-el-Kebir may evidently be 
founded a specious argument in favour of night attacks on 
fortified positions unprepared by Artillery fire. The 
necessity for a careful preparation by a competent siege 
train may be regarded as the principal lesson from Plevna. 
Fort Kanly at Kars has been found to indicate the efficacy 
of an interior " keep.'* Toul may go to show either that it 
is desirable to keep trees standing on the glacis, or that it is 
essential that they should be cut down ; Sedan, that old- 
type continuous enceirUes are worse than useless ; Strasburg 
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2 FORTIFICATION 

that they are by no means^^to be despised ; Donelson, that 
extemporized earthworks are incapable of resistance ; 
Sebastopol, Vicksburg, Petersburg and Wagner, that they are 
remarkably efficient. Going still further back, Badajos in 
1812 may be assumed to preach the practicability of escalade, 
and in 1811 its probable hopelessness. Salamanca supplies 
a strong argument in favour of the employment of watch- 
dogs^ at night ; and this catalogue of instances might be 
indefinitely extended without difficulty. 

The results of peace experiments lend themselves almost 
more readily to the exigencies of anyone possessed by an 
idee fixe. We can take them Uterally and enlarge upon the 
extraordinary destructiveness of modem weapons ; or we 
may minimize them, applying any corrective factor for 
service conditions which appears best to suit our individual 
views. An historical fact may even be suppressed or 
altered by a partisan writer to fit his thesis^ — ^a method of 
procedure which, however, is not unknown in connection 
with other non-exact sciences. 

Such conditions tend inevitably to the enunciation of 
opinions as divergent as they are positive ; but they never- 
theless lend a certain speculative charm to the subject. For- 
tification is even as the field of metaphysics, where we can 
roam at will, accepting with contentment the teaching of 
any one of half a dozen eminently respectable coteries of 
schoolmen, or seeking the more exciting pleasures of the 
free lance. The science sadly suffers^ however, from the 
general instability of its data, which tends to make progress 

^ Watoh-dogs were used by Belisaxius in the defence of Borne against 
the Goths, a.d. 637. 

' Thus a writer in the Independence Beige, being sorely in need of an 
illustration of the efficacy of ditch-flanking arrangements, quoted the 
repulse of the German attack on the Perches redoubts at Belfort as a 
case in point. The ditches of these provisional works had no flanking 
arrangements of any kind. 
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slow and often ill-ordered ; while, in England, where there 
are few or no opportunities for full discussion, that rough 
average of the opinions of many minds which presumably 
approximates to wisdom is never formulated. 

In the following pages an attempt is made to analyse 
briefly the results obtained by land Fortification in the past, 
and to forecast the changes in practice which appear to be 
justified by the altered conditions of war. The task has 
been undertaken with a full realization of the difficulties 
as well as the temptations above pointed out, and the con- 
clusions arrived at deserve to be accepted only in so far 
as the reasoning on which they are based is able to carry 
conviction. 

Whether the national advantages to be gained from 
permanent Fortification are greater or less now than 
formerly, Europe has been fortified to an extent and at a 
cost undreamed of in the pre-rifling period. The defences 
of Paris at the present time are on a scale altogether un- 
precedented. Never were the frontier fortresses of Prance 
and Germany in such a high state of technical efficiency and 
internal organization as now. Austria has devoted large 
sums to the defences of her eastern boundary. Great 
fortified places of arms have been constructed at Li6ge and 
Namur, and further expenditure is contemplated at Antwerp. 
Boumania has converted Bucharest into a huge entrenched 
camp. Italy has largely developed her coast defences. The 
defences of the coaling stations of the British empire have 
been completed ; the fortresses at home and abroad have 
been revised ; the principal home commercial ports have 
received armaments. In this country, however, an era of 
moderation in regard to permanent Fortification appears to 
be dawning and the reduction of superfluous gims is 
contemplated, while the ill-conceived defences of London 
are to be abandoned. 

1—2 



4 FORTIFICATION 

The science of Fortification — ^in the broad sense — has 
probably justified the great expectations which appear to 
have been formed of its capabilities. The successes obtained 
of late years by the defence, qvd defence, have certainly been 
far more conspicuous than those won by the attack. Kars 
perhaps excepted, there is no modern instance of failure 
where the conditions — from the point of view of Fortification- 
— ^were moderately favourable. There have been few cases 
that can well be regarded as striking technical successes- 



triumphs over Fortification on the part of the attack — since 
the Peninsular War ; and. Wellington's successful sieges were 
remarkable chiefly on account of the miserable appliances 
with which it was necessary to conduct them, and the great 
personal gallantry sometimes displayed. The inherent tac- 
tical and strategic drawbacks of the defence, about which 
it is perfectly easy to discourse, German-fashion, at any 
length, have nothing to do with the present purpose. It 
might have been wiser for the Russians to have abandoned 
Sebastopol after the battle of the Alma, and to have with- 
drawn from Port Arthur, or for the Turks never to have cut 
a shelter-trench at Plevna ; but viewed simply from the 
Fortification standpoint, the defences of Sebastopol and of 
Plevna were brilliantly successful, while that of Port Arthur, 
though not protracted to the extreme limit, entailed upon 
the Japanese immense losses and the preoccupation of forces 
elsewhere needed. Similarly, the siege of Paris, though 
ending in national disaster for France, can only be regarded 
as a triumph won by indifferent and superannuated defences. 
Permanent Fortification occasionally produced good defen- 
sive results, before the establishment of the French school, 
which was destined to exert a powerful influence extending 
to a recent period. Long and costly sieges were not un- 
known. Ostend held out from 1501 to 1504, thus rivalling 
the memorable defence of Gibraltar. Rochelle in 1572 with- 
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VAUBAN 6 

stood eight assaults, and is stated to have cost the besiegers 
20,000 men. Yet, notwithstanding that the conduct of a 
siege in those days was chaotic, a writer in 1628 thus slight- 
ingly summarizes the performance of the fortresses of his 
time : " The strongest do not hold out more than six weeks ; 
the best cannot take care of themselves without an army 
close at hand."^ This is a significant testimony to the 
general inadequacy of permanent Fortification, even at a 
period before order and science had been brought to bear 
upon the attack. 

The 17th century produced Vauban and his school, in 
whose hands permanent Fortification grew to be treated 
somewhat as a geometrical puzzle — a species of maze 
designed on the principles which may have guided the 
chief engineer of Henry II. in laying out the approaches 
to Rosamond's bower, and, on the whole, little more success- 
ful in keeping out the invader. The surviving examples 
of this school are dwindling. The land front of Valetta 
remains, however, as an interesting historical monument ; 
but, in spite of some undoubted elegance of treatment, does 
not by any means serve to give a complete idea of the 
refinements of line and angle attainable under favourable 
conditions. 

The fortress of Lille (Plate I.) is a good example of the 
defences which sprang up round a large number of the 
towns of Western Europe, under the auspices or the influence 
of Vauban. Vast sums were thus entombed, but it is cer- 
tainly open to question whether the results obtained were 
proportionate. Of Vauban himself, Marmont writes : " He 
was more of an engineer than a general, and in making great 
numbers of fortresses he followed the bent of his own 
predilections." The criticism is not altogether imjust. 
Vauban's conception of the use of Fortification in relation 

^ Pagan. 
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to strategy was by no means justified by its results ; while 
to the science in its narrower aspect, he contributed little 
that was of real value. By the irony of fate, however, 
Vauban came to be regarded as the creative genius of the 
defence, and the great work of his life — the work by which 
he well merited lasting fame — was half forgotten. The 
average human mind is naturally impressed more deeply by 
concrete facts than by abstract ideas, and the great engineer 
who was the first to reduce the attack to a well-organized 
system, and himself to demonstrate its success in a long 
series of sieges, was almost lost in the man who covered 
France with fortresses, of which about half were unnecessary, 
if not undesirable.^ The result of this mistaken identity 
unquestionably cramped the whole science of Fortification, 
and the narrowing influence is only now disappearing. 
Until recent years the various Vauban systems were re- 
garded and taught as the basis of permanent Fortifica- 
tion, which they are not in any sense. Fortification and 
tactics have but one and the same basis in all ages, and 
that is the power^ in the widest possible sense, of the 
weapons of the attack and defence. The only scientific 
Fortification is that which enables the defender to use his 
weapons to the best advantage, while minimizing the potency 
of the weapons of the attacker. 

The geometrical foundation of the Vauban systems was 
the bastioned trace. Draw a polygon round the area to be 
defended, make of each side a bastioned front, obtain 
saliency and a cross fire over the front by ravelins. This 
was the foundation to which Vauban, in his so-called first 
system, added little. Supplement this trace by any 
number of counterguards ; place an independent reduit — ^in 
England to be erroneously termed a " redoubt " — in every 

^ As pointed out by Jomini, France had no less than 40 fortresses on 
one-third only of her frontier. 
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available angle ; build high cavaliers to give simultaneouB 
lines of fire ; retrench everything retrenchable ; throw out 
homworks, orownworks, tenaillons, demi-tenaillons, etc., 
to the front, thus indefinitely increasing geometrical possi- 
bilities ; finally, build a " citadel " in which most of the 
above artifices could be repeated inside the main line, 
and one arrives at a fair idea of what may be termed 
the linear method of Fortification. The section through 
the citadel of Belfort on the front selected by the Grcrmans 
for attack, serves to illustrate forcibly the practical outcome 
of linear principles. When these works were constructed, 

CITADEL OP BELFORT. 
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it must have been confidently expected that each of the 
several lines of defence would be able to hold out after those 
in front were lost, and that the general causes which had 
brought about the capture of one would not suffice to secure 
that of the whole. 

When analysed, the ruling motive of the traces of the 
17th and 18th centuries appears to be the effort (1st) to 
obtain flank defence in any degree of imaginable complexity, 
and (2nd) to provide for a step by step resistance after the 
crowning of the covered way, with the idea of entailing upon 
the attack a series of successive breaching operations, ending 
only with the fall of the citadel, involving a fresh siege. 
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C!ormontaingne and Foucroy, with singular boldness, 
drew up a species of time-table of the theoretical duration 
of the defence in various cases : Vauban's 1st system, x 

19 days ; 3rd system, 26 days ; Cormontaingne's system, 
32 days ; Coehom's, 21 days, etc., etc. Sorties, mines, 
counter-approaches, and extemporized entrenchments — 
everything, in fact, which did not come within the cognizance 
of the drawing office — ^were ignored by these ingenious 
theorists. 

As Sir J. Jones has pointed out, however, " the powers of 
defence of any particular trace are scarcely susceptible of 
nice analysation,"^ and there is no reason to suppose that 
any real advance in defensive strength was ever attained by 1 

complication. 

i " Journals of the Sieges in Spain." 
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CHAPTER II 

SIEGES OF MABLBOROUGH AND EUGENE — SIEGES OP THE 
PENINSULA — KLINES OP TORRES VBDRAS 

The sieges of the Wars of Marlborough and Eugene in the 
early part of the 18th century,^ may be taken as giving a fair 
index of the resisting power of fortresses at a period follow- 
ing lavish expenditure on permanent Fortification, and when 
Vauban's method of formal attack was in full operation. 
Never before or since have the attack and defence met on 
more equal terms, and these sieges may almost be regarded 
as crucial tests of the defensive efficacy of the Fortification 
of the time. 

It is freely admitted that in comparing individual 
sieges, the standard of duration cannot be adopted as a 
measure of the resisting power of respective systems of Forti- 
fication. No such comparison is ever really possible, or 
trustworthy, on account of the variety of the conditions and 
the impossibility of arriving at a least common denominator. 
If, however, the average of a number of sieges, at a some- 
what special epoch in the evolution of Fortification, is taken 
into consideration, a fair general idea of the value of the 
systems of the period may surely be arrived at. Here and 
there doubtless arises an exceptional case. Ulm, in 1706, 

^ All the principal sieges of this period are summarized in Appendix A, 
the information being derived from " The Military History of Prince Eugene 
and the Duke of Marlborough." Claude du Bosc. 1736. 
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for example, surprised by a party of " officers " of whom 
" the youngest and handsomest were dressed in the habit of 
women," clearly offers no teaching on vexed questions of , 

trace. And, similarly, the fall of Brisac, possessing probably 
one of the most elaborate systems of defence^ ever carried 
into execution, and taken without assault in fourteen days, 
may evidently be explicable on grounds with which Fortifica- 
tion has nothing to do. 

It must nevertheless be admitted, that considered in their 
broad aspects, the sieges of the Wars of Marlborough and 
Eugene give a fair measure of the capabilities of permanent 
Fortification, in what may be deemed its palmy days. If the 
French revival, inspired by Vauban, had produced any ^ 

marked effect ; if the elaboration of trace had proved a 
pronounced advantage, these sieges must apparently have 
afforded clear indication of the fact. They do nothing of 
the kind. 

Excluding from the list in Appendix A the cases of Turin 
and Toulon,^ which were not taken, the average duration of t 

the twenty-nine remaining sieges is under thirty-four days — 
a period actually less than that of the resistance offered, in 
some cases, by almost identical fortifications to the German 
Artillery in 1870-71. 

Notwithstanding that, in the Fortification of this period, 
special attempts were made, by elaborate measures of 

^ Designed by Vauban, who himself directed the attack. 

^ Toulon, attacked both by land and sea, made a successful defence of 
sixty-four days, the siege being then raised. But Toulon was an in- 
different fortress at the time, and had apparently to depend to a great 
extent on field works hastily thrown up. Turin made an altogether 
exceptional defence of 136 days, before it was relieved ; but this resistance 
must be ascribed rather to careful preparation, to the works created by 
the Duke of Savoy in anticipation as well in the course of the siege, and ^ 

to the fact that the communications remained open till a late period, 
than to permanent Fortification. Turin was, in fact, an 18th-century 
SebastopoL 
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interior defence, to allow of breaches being defended, it 
appears to have been generally admitted that to offer 
resistance to an assault was a hopeless task involving 
unjustifiable slaughter. In one case only^ out of twenty-nine 
sieges does an assault appear to have been awaited, and 
Marshal Boufflers in 1708 surrendered Lille, the strongest 
fortress in France, with the full consent of the King, rather 
than risk assault. The siege of Lille (Plate I.) is remarkable, 
however, for the fact that its citadel — ^unlike citadels in 
general — ^held out after the fall of the town. 

Regarding the sieges above referred to in the light of such 
details as are available, it seems clear that in the majority of 
oases the refinements of detail and trace, to which theory 
has delighted to assign disproportionate importance, exer- 
cised no influence whatever over the issue. In the remaining 
instances, there is nothing to lead to the conclusion that 
these refinements produced any real effect, and not one of 
the twenty-nine sieges enumerated rivalled that of Haarlem in 
the previous century, defended by works constructed mainly 
after the arrival of the besiegmg force. It is worth noting 
that some of the most protracted defences — ^Landau (1704), 
Turin, Toulon — ^were made by fortresses whose permanent 
works had been largely supplemented at the last moment. 

Broad military principles — ^not the technical artifices 
which were dear to Uncle Toby and Major Dugald Dalgetty 
— ^appear to have determined the issue in the sieges of this 
period. Then, as now and always, events declined to take 
the course prescribed for them. 

The Peninsular War furnishes another distinctive group of 
sieges, of which an admirably lucid account has been left us 
by Sir J. Jones.^ The pr6cis of these sieges given in 

^ li^e, 1702. 

' ** Journals of the Sieges in Spain." Of this almost unique work, " no 
seoond edition was allowed to appear " till about 1826 ; because " the 
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Appendix B shows that, out of nine oases, the attack failed 
in two — ^Badajos in 1811, and Burgos. Excluding 01iven9a, 
left almost without a garrison. Fort Napoleon at Almaraz, 
which was not actually besieged, Salamanca, which cannot be 
regarded as a fortress, and the Betiro at Madrid, which 
practically offered no defence, the average duration of the 
three remaining successful sieges was thirty-one days. 
Including the first siege of Badajos and that of Burgos, the 
average duration of the defence of the five fortresses actually 
besieged was about thirty-three days. On the one hand, 
the Spanish fortresses were weak and in poor repair, and on 
the other hand, the resources of the attacking force were 
generally inadequate. 

The sieges in the Peninsula deserve special notice, how- 
ever, if only on account of the numerous instances of assault 
and escalade which they present. It is not unusual to point 
to these sieges as evidence of the practicability of assault and 
escalade ; but little reference is generally made to the failures. 

Statements of the assaults of breaches and of the esca- 
lading operations of the Peninsular sieges are given in 
Appendices C and D. Of twelve assaults, five were success- 
ful, including that of the great breach at Ciudad Rodrigo, 
which would have failed but for the success gained at the 
little breach.^ Of all the breaches independently stormed, 

attention of those entrusted with regulating the engineers' branch of the 
army being- at the time zealously engaged in giving it due organization 
and efficiency, any further discussion would have been misplaced.'* In 
other words, at a period when the remedying of gross eyils was being 
taken in hand, the publication of the cool obeerration of the effects of 
those eyils by a practical soldier was deemed inopportune. Meanwhile 
General Foy was sneering at the poverty of our military literature : Jusqu\i 
ces demierea anrUea pas un auteur national n^avaU icriJL ex professo 8u,r 
les parties savantes de la guerre, 

^ At the siege of Tarifa by the French in 1810, a good breach was made ; 
but the assaulting columns were broken up and dispersed by musketry 
fire before reaching it. 
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that of St. Sebastian only was retrenched. The opinion of 
Sir J. Jones, that if a breach is weU retrenched and provided 
with obstacles " no conceivable superiority of courage can 
counterbalance such advantages " appears to be amply justi- 
fied. Again, of twelve attempts to escalade, six were suc- 
cessful ; but of these one, St. Boque Lunette at Badajos, was 
practically unopposed, and three — Picurina Lunette at 
Badajos, Fort Napoleon at Almaraz, Fort St. Michael at 
Burgos — ^were not serious affairs either as regards the 
obstacle to be surmounted or the resistance offered. There 
remain two briUiant examples — the Castle and St. Vicente 
Bastion at Badajos — as to which Sir J. Jones remarks, 
'^ the efforts of British troops occasionally set all calcula- 
tions at defiance, and when a few years shall have swept 
away the eye-witnesses of their achievements of this night, 
they will not be credited." Those eye-witnesses have all 
passed away, and the devoted gallantry displayed in the 
second siege of Badajos can hardly be too often recalled ; 
but such highly exceptional successes no more serve to 
point a moral, in relation to the permanent Fortification of 
to-day, than do the exploits of Horatius and his two com- 
panions in relation to the tactics of the defence of bridges. 

While assault of the breach and escalade were almost 
imknown in the earlier sieges, every fortress included in 
Appendix B was either assaulted or escaladed, or both. 
The systematic occupation of a breach in accordance with 
the method laid down by Vauban was regarded as an 
operation so certain as to justify capitulation in advance. 
Napoleon has even been blamed for the barbarity implied 
in his orders to the Governor of Antwerp, in 1809 : *' Enfin 
ncms aUendona et vovions quHl courre lea hazards Wnn assaut 
pour prohnger la dSfense et augmenter la perte de Vennemiy 

K, however, retrenchments, permanent or extemporized, 
have any raison d'etre at all, it must be sought in a prolonged 
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defence after the main line has fallen, whether by escalade 
or assault of the breach. In the Peninsular sieges, the 
approaches were so imperfect that the excuse for premature 
capitulation did not exist, and at the same time urgency 
dictated assaults. Hence arose one of the chief character- 
istics of these sieges. The result proved that, in such 
circumstances, breaches were eminently defensible, only one 
retrenched breach (St. Sebastian) being successfully stormed, 
and the issue in this case being determined by the powerful 
effects of the Artillery fire directed against an adjacent 
portion of the works by which a great mass of combustibles 
within the lines was ignited. 

Although the siege train at the disposal of the Duke of 
Wellington was always inadequate, the available Artillery 
was far more powerful than that employed in the earlier 
sieges. Gunpowder had fully doubled in strength, and iron 
guns had been so much improved as to be greatly superior 
to those of brass. The results obtained were far beyond 
anything previously recorded. It was found that an 
exposed wall could be breached with certainty up to a range 
of 700 yards. To attempt to breach such a wall even at 
1,000 yards appeared to be justifiable. Accurate enfilading 
fire could be carried on up to at least 1,600 yards. Smooth- 
bore siege Artillery had in fact nearly reached the zenith of 
its power. 

The fortresses besieged in the Peninsula were in most 
respects indifferent, and Badajos, the best of them, had 
apparently not been revised or restored for more than fifty 
years ; although in the nine months' interval between the 
first and second sieges, the French considerably improved 
the defences. Burgos, " a very insignificant fortress," was 
little more than a mediseval castle in a position naturally 
strong. At the points breached and assaulted, Ciudad 
Bodrigo presented a revetment exposed nearly to the foot. 
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an unflanked ditoh, and a low favsse braie ; St. Sebastian 
offered only a town wall, bare to the foot and supporting a 
single narrow rampart. 

Permanent Fortification could not be expected, therefore, 
to show to advantage in the Pem'nsular War. Nevertheless, 
partly on account of the indifferent resources of the besiegers, 
and partly by reason of the vigorous defence made by the 
French, the sieges equalled those of the previous century in 
average duration. As regards Fortification, the principal 
lessons of the Peninsular sieges seem to be the ease with, 
which a large breach could be formed in an exposed revet- 
ment, and the success with which such a breach could be 
defended by temporary expedients. 

If ever there was an opening which appeared to lend itself 
to assault, it was the great breach at Ciudad Rodrigo, 
thoroughly accessible for 100 feet in breadth, formed at the 
angle made by an unflanked ditch, not permanently re- 
trenched, and with a rampart so narrow as to preclude an 
efficient improvised retrenchment. Accident even favoured 
the storming party in the premature ignition of the mass of 
combustibles placed by the defenders at the foot of the 
breach. Yet it seems clear that the issue was only decided 
by the success obtained at the little breach, which was " not 
obstinately disputed," nor retrenched in any way. 

Even when allowance is made for the poverty of the 
resources of the besiegers, it must be admitted that, judged 
by the standard of the 18th century, the indifferent fortresses 
of the Peninsula acquitted themselves creditably. Further, 
it appeared that their chief weakness was not the want of 
elaboration of trace and minor artifice ; but simply the 
hopeless exposure of revetments and the general ineffi- 
ciency of the Artillery defence. Given revetments moder- 
ately covered, together with a more numerous and better 
provided Artillery, these sieges would have been materially 
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prolonged. By selecting a suitable incident here and there, 
deductions can doubtless be made, which, by a strained 
generalization, may be rendered applicable to any con- 
ditions in any age. One writer, for example, discovered 
that the siege of Guisnes in 1558, " brings out very strikingly 
the YsAne of hidden flanks." The siege of Jericho would 
probably afford interesting data as to the stabihty of revet- 
ments, if we were in possession of fuller historical details 
of the operation. 

Permanent Fortification obtained one curious success in 
the Peninsula, but of an essentially negative character. 
Campo-Major, a fortress requiring a garrison of 5,000 men, 
'' was held against the French by 200 militia and five guns, 
under Major Tallaia, of the Portuguese Engineers." The 
permanent defencesenabled the real strength of the defenders 
to be concealed, and the French were actually " induced to 
sit down regularly before the place with 5,000 men, bring up 
a battering train, and open trenches." A breach was regu- 
larly formed, entailing the loss of much valuable time, and 
Major Tallaia, who must have possessed some of the talent 
of the actor, only marched out two days before the arrival 
of Sir W. Beresford. This striking instance of passive 
resisting power should always be remembered to the credit 
of permanent Fortification. 

[ The role played by the Peninsular fortresses was completely 
eclipsed by that of the provisional defences of Torres Vedras. 
At the present day, to hold a line of good earth redoubts 
covering a sea base, would be considered a comparatively 
obvious and simple operation in the case of a Power possess- 
ing the commaAd of the sea. If Plevna had been in free and 
inviolable communication with Constantinople, the Russians 
might have been in front of it for years. When, however, 
the Peninsular War broke out, it was almost an axiom that 
^' an army receiving battle in position must be beaten," and 
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this, like many another axiom equally fallacious, appeared 
to be capable of historical support. 

In setting aside such formulas, the Duke of Wellington 
showed genius of the highest order, and there is nothing in 
all his career which evinces more independence and origin- 
ality of military judgment than the conception of the lines 
of Torres Vedras. If the idea violated some cherished 
principles, so also did the works. A line twenty-nine miles 
long was held by a force providing only about 1,600 men 
per mile. Flank defence of ditches, attempted in a few of 
the earlier redoubts, was given up altogether, the traces 
being based on the ground alone.^ The redoubts did not 
flank each other, and were in many cases more than a mile 
apart. Yet Massena did not even attempt to attack the 
position, and there can be no doubt that he was right. 
Fortification, in the case of the lines of Torres Vedras being 
exactly adjusted to the strategic and tactical requirements, 
perfectly fulfilled its objects. 

^ A proposal was made twenty years ago to build redoubts " on a 
bastioned trace '* as a defence against Indians armed mainly with bows 
and arrows. 
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CHAPTER in 

WARS OP NAPOLEON — DANZIG — S AB AGOSS A — TARRAGONA 
— MAINZ — ANTWERP — VATJBAN — MONTALEMBERT — 
OARNOT — FORTIFICATION BETWEEN THE BATTLE OF 
WATERLOO AND THE SIEGE OF SEBASTOPOL — ^LINZ 

Except in Spain, the wars of Napoleon were not fruitful in 
sieges, thus contrasting strongly with those of the Marl- 
borough era, in which the reduction of fortified places 
assumed a principal role. Napoleon, availing himself to 
the full of the improved road communications of Europe, 
sought and obtained success by rapid movements, which 
procured the fall of the fortresses without tedious siege 
operations. Thus, in 1800, the battle of Marengo gave to 
the French most of the Austrian fortresses in Italy. Con- 
versely, in 1813, the French garrisons left in the fortresses 
of the Elbe and the Oder surrendered on the advance of the 
Allies to the Rhine.^ The fortresses at this period appear to 
have been usually in the wrong place. "France had too 
many, Germany had too few."^ 

The two sieges of Danzig perhaps deserve special notice. 
The fortifications consisted of a bastioned enceinte of simple 
form. The first siege, in 1807, lasted seventy-six days, and 

^ " Je me bomerai k dire que Napol^n laissa dans les forteresses 
d'AUemagne 80,000 soldats, dont pas un sevl ne revit la France avant la 
chute de rEmpire, qu'ils eussent peut-dtre pr^venue si on les avait r^mis 
BUT nos fronti^res !" — ^M^moirs du 66n6ral de Marbot. 

a " The Operations of War."— Hamley. 
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was remarkable for the vigour with which the defende was 
conducted, the length of time during which the besieged 
were able to hold the field works thrown up in advance of 
the permanent lines, and the support afforded by the Artillery 
fire of the fortress. 

Besieged again in 1813, Danzig made a defence of more 
than forty days, preceded by a six weeks' blockade. In 
neither case can it be said that technical refinements played 
any determining part, although an attempt has been made 
to utilize the incident of a blockhouse in the covered way, 
which was tenaciously held by the defenders in the first 
siege, for the exaltation of keeps and reduits in general. 

The French sieges of Saragossa afford a striking proof of 
the small influence of Fortification as compared with that of 
the spirit with which a defence is conducted. Saragossa, 
which might " almost be called an open town," was enclosed 
by an " old brick wall ten feet high and three feet thick."* 
The investment was completed on the 27th June, 1808, and 
the breaches were assaulted on the 2nd July. The attack 
was repulsed with great loss. On the 31st July, the town 
and the breaches were again bombarded. The latter 
were attacked and carried on the 4th August ; but the 
Spaniards maintained a house-to-house resistance till the 
14th, when the French retired. Thus, this mere walled 
town withstood " a siege of forty days by 17,000 troops of 
the most experienced and successful army in Europe," who 
were triumphantly repulsed. Saragossa was again invested 
by 38,000 French troops on 19th October, 1809 ; fresh 
breaches were made and carried by assault, the attack then 
proceeding by sap and mine from house to house. The 
town at last feU, after a heroic resistance of fifty-two days. 
On the experience of these two sieges it has been sought to 
found an argument for " masonry keeps." 

1 « Annals of the Wars of the 19th Century."— Cost. 

2—2 
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Tarragona, in 1811, resisted the French for forty-seven 
days. On the 3rd June, 1813, a mixed British and Spanish 
force 14,000 strong, with a siege train of fifty guns, was 
disembarked before it. The French garrison was inade- 
quate, and two of the outlying forts were taken immediately. 
The breach in Fort Royal was reported practicable on the 
9th ; but the assault twice ordered was twice countermanded, 
and the siege guns were spiked and abandoned on the 12th, 
in consequence of the rumoured advance of a relieving force 
which was at that very moment moving in the opposite 
direction. The allied force then re-embarked, and the 
operations, which appear to have been thoroughly mis- 
managed, ended discreditably.^ 

Reviewing the sieges above noticed as a whole, it is 
impossible to draw from them any definite deductions which 
serve to support the theorizing of some text-books. An 
incident picked out here and there may doubtless be utilized 
in favour of any caprice of the drawing-board, simply 
because the exact circumstances of the case — all-important 
in determining scientific judgments — cannot now be ascer- 
tained. 

Certain broad principles, however, stand out clearly 
enough. Revetments which could be easily breached, eVen 
at a distance, bringing down with them masses of parapet, 
proved unsuitable for purposes of Fortification. Long un- 
traversed faces exposed to enfilade fire received practical 
condemnation. The necessity for good and sufficient bomb- 
proof cover for troops in dose proximity to their fighting 
stations was universally manifested. A general deficiency 
in Artillery power and a certain helplessness in handling 
guns characterized the defence in most instances ; vertical 

i ** The beet of the stoiy was that all parties ran away. Maurice Mathiea 
ran away. Sir J. Murray ran away, and so did Suchet." — Wellington 
Deepatchea. 



MAINZ AND ANTWERP 21 

fire in particular was far too little employed. While, thanks 
to Vauban, the tactical handling of the attack had been 
reduced from chaos to order, that of the defence was fre- 
quently faulty. For the rest, the acute remark of Sir 
J. Jones, above quoted (p. 8), was abundantly justified, 
and the worthless speculations of Cormontaingne and 
Foucroy (p. 8) were completely falsified. The beauties of 
trace and petty artifice melted away in the rough crucible 
of war. Defences were short or long, contemptible or 
brilUant, in accordance with the spirit of the troops, the 
genius and readiness of resource of their commanders, the 
available supply of food and ammunition, and not because 
the fortress was laid out on simple or complex lines.* 
Within broad limits, the nature of the fortifications mattered 
exceedingly little ; general tactical conditions decided the 
event. 

The lines of Mainz, in 1796, "composed of works of rare 
perfection — ^the most considerable of the kind that have 
been executed in modem times "^ — and held by 30,000 
French troops, fell to the attack of two weak detachments, 
which " suflSced to create a disorder that nothing could 
remedy." And later, in 1832, Antwerp, a model stronghold 
of its day, possessing the advantage of an Artillery of unusual 
strength relative to that of the attack, made a defence of only 
twenty-five days, thus falling short of the performance of 
obsolete Longwy, in face of the Gorman siege guns in 
1870-71. 

The dominant influence of Vauban, which directly ruled 
the science of permanent Fortification during part of the 
17th and 18th centuries, extended far into the 19th, and 

^ " En giniral, ni les fortifications, ni le nombre des addats qui defendeni 
une vSle " matter greatly. " Tout d&pend de la UU plus ou mains forte de 
cdui qui y oommande,** — ^Frederick the Great. 

' Marmont. 
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still lingera. For a long period of years, France practioaUy 
dictated military science to Europe, and when in process of 
time she had ceased to exercise this function, the fact was 
slowly grasped, especially in relation to Fortification. Mean- 
while, however, other masters had arisen, whose schemes, 
finding small favour in France, received little contemporary 
recognition, and can scarcely be said to have been practi- 
cally applied till after the fall of Napoleon. Montalembert 
— a far more original genius than Vauban — ^had criticised the 
French school as early as 1776. " The inherent vices of 
the bastioned systems have been pointed out ; we have 
proved from authentic facts that the fianks in this method 
of fortifying were of no effect."^ Yet Montalembert did 
not live to see the realization of his principles in the so- 
caUed German or polygonal system, and has never received 
the recognition he well deserved. 

Following Montalembert, Camot also evinced originaUty 
and independence of judgment. The detached wall associ- 
ated with his name shows a clear grasp of a principle far 
more important than the trivialities of trace and detail 
which have sometimes been mistaken for progress. In 
insisting on a strong development of vertical fire as a power- 
ful adjunct to the defence, Camot also showed sound 
military prescience. The value of such fire is now beginning 
to be recognised. It was easy to overthrow the figures 
which Camot imprudently adopted, and to show that his 
calculated distribution of balls was eminently fallacious. 
A mathematician of his calibre was quite able to anticipate 
the facile criticisms which were directed against ** La 
defense des, places fortes ^^^ and in committing himself to 
these unfortunate figures, Camot merely adopted an 
obviously ad ca/pUmd/um style of argument, which rarely 
secures more than momentary success. The fact remains, 

^ La fortification perpendiculaire. 
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that lie was one of the first to claim an all-important plaoe 
for high-an^e fire on the part of the defence, which will 
become a military commonplace. 

Between the battle of Waterloo and the siege of Sebasto- 
pol, which practically marks the close of the smooth-bore 
era, much fortress-building took place, in Grermany especi- 
ally. Posen, begun after 1828, embodied ''the latest 
developments of the Prussian system of fortification up 
to the commencement of the rifled arm period."^ Detached 
forts were first built on the most important positions, and 
then connected together by an enceinte. The Camot waU 
was generally adopted, and caponiers and counterscarp 
galleries usurped the ditch-flanking functions of the bastions. 
Fortification ever tends to exaggeration, and at Posen the 
caponier assumed colossal proportions, becoming, in fact, a 
many-tiered citadel, prolonged through the rampart of the 
enceinte so as to flank it in rear, filled with dwelling casemates, 
and containing an interior court large enough to serve the 
purpose of a parade ground. The ravelin survived entire, 
and the rampart in rear of it retained rudimentary flanks. ^ 
Bomb-proof casemates were provided in the salient and 
re-entering an^es of the covered way, and in the salients of 
the ravelins. 

Other fortresses followed the general principles of Posen, 
but showed moderation in the matter of caponiers. The 
detached wall marked a distinct step in advance ; and, as 
regards trace, the so-called German system was superior to 
that of Vauban's later designs, by being simpler, admitting 
fewer caprices of the compass and ruler, and costing less. 
Comparing this system, however, with that termed '' Modem 

^ Colonel (the late General Sir) H. A. Smyth, R.A., ** Prooeedings," 
R.A. Institation. 

' These rudimentary flanks, as useful as the mammary glands in the 
male animal, x>088e6s a curious interest for students of the evolution of 
Fortification. 
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French "^ by the professors, the balance of advantage of 
trace cannot be adjudged. By laying down in advance 
the precise line of action in the attack and defence it becomes 
perfectly easy to write an essay clearly proving that one 
is distinctly better than the other ; but the most cursory 
study of the history of war serves to show the uselessness 
of such speculations. 

The resurrection on a large scale of the principles of ditch 
flanking by caponiers, or galleries, marks an historic epoch 
in the evolution of permanent Fortification, rather than a 
definite step in advance. It is remarkable that this principle, 
adopted in early Italian designs, and effectually suppressed 
for long years on purely theoretical grounds, should ulti- 
mately have reasserted itself. Judged by the test of war, 
however, ditch-flanking arrangements have extremely little 
importance compared with other matters freely neglected. 

The exaggeration of the caponiers at Posen and elsewhere 
is readily explained. It was anticipated that the besieger 
would make his batteries on the crest of the glacis at the 
salient of the main ditch, and the many-tiered caponier was 
intended to overpower them. We can never now know how 
the battery and the caponier would have fared in a duel a 
outrance ; but it seems clear that as soon as the covered way 
was crowned, the construction of a gallery of descent would 
offer far fewer difficulties than that of the battery, and would 
be a much more natural course of procedure. The counter- 
scarp having been blown in, the caponier would offer no 
gieat obstacle to sapping across the ditch. In any case, the 
approved form of attack on a polygonal front led through 
the ravelin, and would not have concerned itself with the 
faces of the caponier. 

^ The system thus unhappily styled and utilized for the mystification 
of suocessiye generations of cadets was evolved from the inner conscious- 
ness of the professorial mind, and has never been applied anywhere. 
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No regular siege has yet been carried out against a fortress 
built on the " German " or " polygonal " system. The 
chains of forts which have been added to all fortresses of 
modem importance practically preclude the chance of an 
attack on such an enceinte. We shall never, therefore, be 
able to make any comparison, however rough, between the 
French and the German types, and it is open to theory 
to claim for either any measure of superiority whatever. 
Meanwhile, curved fire has rendered high caponiers ex- 
tremely objectionable, especially where, as in certain cases 
in this country, the floor of the upper tier was formed only 
of joists and planks. 

While, in Prussia, the polygonal type of enceinte was 
followed throughout the first half of the 19th century, a 
somewhat new point of departure was made in Austria by 
the Archduke Maximilian. Linz, an important strategic 
point on the Danube, was fortified by forty-two towers, 
commenced in 1830. The towers — ^now falling into ruins — 
are strong casemated buildings, circular on plan. They 
are sunk into the rounded hills, and surrounded by deep 
revetted ditches with counterscarp galleries. The masonry 
is well covered, and the fire of the twelve guns mounted on 
the top was intended to graze the natural glacis in front. 
The towers are extremely inconspicuous, support each other 
well, and would have been capable of a strong Infantry 
defence if the guns were aU disabled. Marmont states : 
'^ Covering an army shut up in the space embraced between 
them, they appear to me to be unattackable. The enemy 
can never dare to besiege them while they are supported by 
the army, and the army placed under their protection has 
nothing to fear." The Linz towers contained the germ of 
the modem entrenched camp, and were in many respects 
far superior to works subsequently constructed. 

While the German or polygonal system was adopted in 
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nearly all the European fortresses construoted since the battle 
of Waterloo, the French retained the bastioned trace to 
a late date, and applied it to the defences of Paris, begun 
in 1840. As will be noticed subsequently, this '^ persistence 
of type " in a case to which it was pre-eminently unsuited 
resulted in works which clearly show how little their 
designers had studied the past history of siege warfare. 
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CHAPTER IV 

BUSSO-TURKISH WAB OF 1828-29 — ^BBAILA, VABNA, SHJSTRIA, 
SCHUMLA — SIUSTBIA, 1864 — 8BBAST0P0L — ^KABS 

The Russo-TurklBh war of 1828-29 produced some specially 
interesting sieges, and at one period of the first campaign 
the whole Russian army was occupied in besieging Schumla, 
Silistria, and Varna. These fortresses were all of the most 
elementary nature, simple bastioned fronts without ravelins 
or outworks of any kind. 

Sraila, " by far the strongest place on the lower Danube,"^ 
garrisoned by 7,000 to 8,000 Turks, was besieged in May and 
June, 1828, by a force of 18,000 Russians with a siege train 
of 100 guns, aided by a gunboat flotilla. The siege was 
carried on in regular form which proved most perplexing to 
the Turks, to whom the principles laid down by Vauban were 
unknown. Arrived at the glacis, the besiegers resorted to 
mining, and succeeded in making a practicable breach. The 
assault which followed was, however, repulsed with a loss of 
2,000 men, and the Turks were even able to carry out a 
partial pursuit. After a resistance of thirty-seven days, 
Soliman Pasha surrendered with a museum of obsolete 
ordnance of all countries. During the siege, which cost the 
Russians 4,000 men, the 7-pr. Coehom mortars appear to 
have been the only effective Artillery used by the Turks. 

Varna had an enceinte, resting on the Black Sea, and con- 

^ The Russians in Bulgaria and Boumelia in 1828-29. — Von Moltke. 
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sisting of ten bastions of simplest form with little one-gun 
flanks. Nearly " one whole front was destroyed by mines " ; 
but no general assault was delivered, and the Turks finally 
surrendered after a resistance of sixty-eight days. Russian 
ships oo-operated with the besieging force by shelling the 
town. 

The older defences of Silistria were razed in 1810 ; but the 
town, which was "equally important in a strategic point of 
view, and unfavourable for purposes of Fortification," had 
been re-fortified in the simplest way. The command of the 
rampart was only nine feet ; the scarps and counterscarps 
were ten feet high, faced with flints. Even the covered way 
was incomplete. The garrison was 6,000 to 7,000 strong, 
" principally armed inhabitants of the town and its neigh- 
bourhood."^ The Russians, numbering 30,000, and sup- 
ported by the Danube flotilla, carried on a regular siege for 
112 days, ultimately retiring with the approach of winter, 
having effected nothing except parallels and approaches. 

Turkish apathy sufficed to prevent any real improvement 
of the defences, and, when again besieged in 1829, Silistria 
had received only the addition of a few " mere earthworks or 
lodgments." The garrison, however, had been increased to 
a strength estimated, "perhaps too highly," at 13,000. 
Warned by the experiences of Braila, the Russians carefully 
eschewed assaults and resorted to mining on a large scale. 
Divided counsels appear to have prevailed in the town, and 
after sending pigeons to the Vizier at Schumla, Sert Mahomed 
Pasha surrendered, the siege having lasted forty-four days, 
and nine days after a practicable breach had been made. 
Artillery fire played a subordinate part in the attack, and 
the defence is chiefly remarkable for the tenacity with which 
the Turks held their extemporized outworks. 

Schumla, which was defended by field works only, was 

^ Von Moltke. 
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attacked in both oampaignB, bat was stiU holding oat 

ft 

when peace was oonoluded before the gates of Constanti- 
nople. 

Permanent Fortification in the cases of Braila, Varna, and 
Silistria, was reduced to its simplest form. There were 
neither technical advantages, nor advantages of position. 
Everything which theory has laid down as essential was 
absent. The Russians brought the formal attack to bear 
against an enemy who knew it not, and they showed no 
lack of bravery. According to all correct principles, there- 
fore, the capture of these fortresses ought to have been a 
simple matter. Yet the average duration of the three 
successful sieges was forty-nine days, or sixteen days longer 
than the Peninsular record, and the weakest of the fortresses, 
Silistria, with a most indifferent garrison, repulsed the 
Russians effectually in 1828, and was captured in 1829, 
though held by a better garrison of nearly double strength. 

What deduction can be drawn from the above facts except 
that, within broad limits, the nature of the defences matters 
little, and that sieges, like battles, are decided by general 
tactical considerations ? The tenacity displayed by the de- 
fenders in these sieges is no peculiarly Turkish attribute, and 
was surpassed by the Spaniards at Saragossa, and rivalled 
by the Russians at Sebastopol. Nevertheless, the cam- 
paigns of 1828-29, and the further experiences of Silistria 
in 1854, and of Kars in 1865, if properly studied, might have 
saved the Russian general staff from some of the blunders of 
1877-78. 

The war of 1854-55, with which the era of smooth-bore 
Artillery ended, was an unbroken triumph of Fortification — 
the Fortification of the soldier, not that of the theorist. The 
operations all turned practically upon the defence of three 
entrenched positions, Silistria, Sebastopol, and Kars. 

The enceinte of Silistria, which had distinguished itself so 
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signally in 1828-29, remained unchanged in 1853 ; but the 
heights commanding the town on the south and east had 
been occupied by detached works designed mainly by Colonel 
Graoh, a Prussian officer in the Turkish service.^ On these 
detached forts, but especially on a roughly constructed 
earthwork, Arab Tabia (Plate II.), the brunt of the attack 
fell. Towards the end of 1853 the Russians occupied an 
island in the Danube, from which they freely bombarded the 
town, " both previous to and during the whole siege, so much 
so that the sick had to be removed from the town and placed 
under canvas near Fort Medjidie ; yet some of the enemy's 
shot reached them even there. "^ On the 16th May, 1854, 
the Russians arrived in front of the place, and the first 
parallel was begun the same night. The. garrison of Arab 
Tabia was a promiscuous body — " three battalions of Arabs 
furnished by the Viceroy of Egypt, one battalion of Redif s, 
one company of newly organized Chasseurs, and about 
1,000 Amauts and Albanians." At three a.m. on the 
29th May, Arab Tabia was assaulted, the Russians advancing 
" so rapidly that part of the storming party actually got 
inside the work, but they were repulsed with considerable 
loss. " The assault was twice repeated and as often defeated, 
the total loss of the assailants being about 2,000 men. The 
Russians thenceforward avoided assaults, but prosecuted the 
regular siege of this simple earthwork with much vigour, and 
fired their first mine on the 2nd June, which, " owing to some 
mismanagement, exploded backwards." The defenders, 
having no tools, were unable to countermine. On the 10th 
June, the Russians fired a mine under Bastion D (Plate II)., 
and effected an entrance into the retrenchment, only to find 
an inner line, by the fire from which they were completely 
repulsed. On the 23rd, " after a tremendous bombardment," 

^ " Invasion of the Crimea." — Kinglake. 

» Major Naemyth. " R.E. Professional Papers," voL vi, 1857. 



Defbncbs of Silistru, : 
AitJkB Tabu. 



SEBASTOPOL 31 

the whole besieging force reorosaed the Danube and definitely 
retired. 

The successful defence of Silistria, and of Arab Tabia in 
particular, was mainly due to Captains Nasmy th and Butler ; 
but the whole operation well illustrates the difference 
between the teaching of theory and that of war. A town, 
subject to bombardment throughout the siege ; six detached 
forts of simple design unconnected by trenches ; one ad- 
vanced work (Arab Tabia), open at the gorge and having a 
ditch 6 feet 9 inches deep not palisaded ; a motley garrison 
of about 12,000 men, subsequently reinforced by some Bashi- 
Bazouks — ^these were the conditions in which an army of 
60,000 men was completely repulsed, and the wave of 
Russian invasion was hopelessly broken. 

The difficulties experienced by Prince Paskievitch's force 
before Silistria were soon to be painfully reaUzed by the 
Allies before Sebastopol. 

This memorable siege has a bearing on Fortification which 
has never yet been fully recognised, although the fine 
history bequeathed to us by Todleben^ has enabled the 
operations to be studied in detail from the side of the 
defence. 

Of permanent land defences on the south side of Sebas- 
topol there were practically none. The project of 1832 had 
been carried out only in the case of the large barracks which 
were intended to form part of the gorges of the principal 
bastions. In the spring of 1854 steps were taken to protect 
the town " contre une tentative de descente opfyrie par un faible 
corps de troupes. ^^ Loopholed walls, barricades, and a few 
simple batteries, gradually developed into a vast system of 
earthworks such as the world had never seen. Plates III. 
and IV. serve well to illustrate this growth in the case of 
Bastion No. 3, famiUar as the " Bedan." By September 

1 " La defense de Sebastopol," 1863. 
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the defences of the south side mounted 172 guns ready to 
oppose the 126 guns of the Allies in the first bombardment 
begun on the 17th October. 

It was expected that Sebastopol would faU '* after a short 
cannonade."^ The siege lasted 349 days, and at its close the 
Russians opposed 982 guns in first line to about 800 guns of 
the Allies. Given the great resources available at Sebastopol 
and the decision of the allied generals to sit down before one 
side of it, there was little reason, judging from the past 
experience of war, to expect a rapid issue. Improvised 
defences, held by stubborn troops, had always developed 
great resisting power. Nevertheless, a resistance of nearly a 
year could hardly have been anticipated. Nothing in this 
memorable siege happened quite as it ought to have done, 
and half the cherished principles of the schoolmen were 
violated. Work^* of field profile ought to be easily stormed ; 
only scarps thirty feet high gave adequate security against 
escalade. Even so, the ditches must be well fianked, and 
there should be no " undefdnded space," or " dead angles." 
The Artillery of the defence ought to be soon silenced by 
the siege batteries, disposed according to well-established 
rules. The case of defending forces possessing a large reserve 
of guns, and directed by a soldier of genius who knew how 
to employ them, had not been taken into account. Instead 
of being shut within the line of their works, and able only to 
execute occasional sorties, the Russians usurped the recog- 
nised prerogative of the besiegers as regards trench work, 
even taking up new ground and commencing such an 
important advanced work as the Mamelon nearly six months 
after the siege had begun.^ 

^ " Campaign of Sebastopol." — Hamley. 

' *' The Allies are fixed in the Taurio Chersonese at very close quarters, 
and as it were besieged by the Russians." — Letter from Von Moltke to his 
brother Adolf, 12th December, 1866. 
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The whole proceedings were thus irregular and informal, 
poseeBsing little in common with the attack as taught in 
military schools. " In advancing on a regular fortress the 
works of the besieger are not exposed to the fire of those 
bastions or salients not attacked, and his attention is 
directed solely on the two salients before him, and the 
ravelin or other outwork covering the curtain which connects 
them, the number of guns in which being determinate, they 
are always overpowered by the superior number brought 
against them. The sap proceeds slowly and surely till 
sufficiently near, when the breaching batteries or the mine 
open the road through the defences for the stormers."^ If 
Sebastopol had only been regularly fortified on some approved 
system, the course of the besiegers would have been plain. 
But here '' the appellation of siege applied to our operations 
may almost be considered as a misnomer ; it may rather be 
said that we were attacking an entrenched position. "2 

In any case, the splendid defence which Todleben con- 
ducted, and the surprising results obtained by simple earth- 
works steadily developed in the presence of the besiegers, 
produced a profound impression. It was realized that in a 
sense permanent works of the much-loved types were 
discredited, and their champions at once took the field on 
their behalf. The efficiency of field works, which had been 
demonstrated to an unexpected extent, thus produced the 
partial paradox of a fresh defence of permanent Fortification 
as its principal literary result. 

Of the writers who urged this view, none put the case so 
well as Todleben himself, who pointed out with great force 
that the plan of defence to which he was driven by stress of 
circumstances necessitated the daily employment of working 
parties of from 6,000 to 10,000 men, whose losses were 
frequently severe. And, further, the want of good casemate 

* " Campaign of Sebastopol." — Hamley. ^ Ibid. 

3 
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cover, which would have enabled strong bodies of troops 
to be kept close to the points where their presence was 
required, entailed the constant provision of large reserves 
in rear, which, being more or less exposed, suffered con- 
siderably. Moreover, such reserves having long distances 
to traverse, could not always be brought up to the moment, 
as was proved, in the French attack on the Mamelon on 
the 7th June. It was impossible to keep an adequate 
force in the Mamelon under the crushing fire of the siege 
batteries. The feeble garrison was easily overpowered, and 
the reserves came up too late to save the work, though 
in time to hold the Malakhoff, and to capture a number of 
prisoners. 

It is quite certain that the defence of Sebastopol supphes 
no argument for leaving a national arsenal without defences ; 
but, on the other hand, this great siege, carefully studied, 
indicates that the necessary fortifications might have been of 
a very different type from anything that the professors would 
have adopted. If the siege of Sebastopol means anything, it 
is that the vast ditches, the monumental revetments, the 
clever drawbridges, the fantastic traces, the exaggerated 
flank defence, all the luxuries of engineering fancy, are 
superfluous.^ Had the tactical points of the south front 
been occupied by strong earth redoubts of the simplest trace 
without revetted ditches, but with a liberal provision of 
efficient obstacles, possessing good bomb-proofs — ^not bar- 
racks with officers' mess-rooms and infant schools complete 
— ^all the requirements of permanent defence would have 

^ One of the text-books gravely pointed out : " Still the fact remains 
that the works which made this memorable defence were never proof 
against assault." The defences of Sebastopol, in fact, fulfilled the con- 
ditions of war, but not those prescribed by theory. Only one of the works 
in the main line— the Malakhoff — ^was ever taken, and on the same day 
the attack on the Little Redan was repulsed with a loss of 4,000 men. 
Yet the Little Redan was ** never proof against assault." 
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been cheaply and effectively fulfilled. Given such strongly 
built closed works as his key points, instead of being obliged, 
under fire, to create them gradually and imperfectly in rear 
of his lines, a general inferior to Todleben would have made 
a longer defence with a far less expenditure of Ufe ieind 
labour. 

It is worth noticing that the one completed permanent 
work on the south side of Sebastopol was the Malakhoff 
Tower (Plate III.), built by La Marine, at the cost of the 
merchants of the town. This work, which was distinctly 
inferior in conception to the Linz Towers of much earlier 
date, proved disadvantageous to the besiegers in all respects. 
The Malakhoff redoubt, which was fitted round it, suffered in 
trace. The upper story of the Tower was speedily cut down 
by the siege guns of the Allies. Even when thus improved 
by the enemy's fire, the splinters from the truncated wall 
caused serious casualties to the gunners in the batteries in 
front. The structure was, however, doubtless dignified with 
the name of a " keep " — a euphemism applied to similar 
atrocities of later date. As a keep, it justified its existence 
by allowing a handful of Russians to hold out uselessly for a 
few minutes after the French had captured the work. The 
lesson of the Malakhoff Tower seems to be sufficiently clear ; 
but the traditions of the Middle Ages are persistent. In a 
battery at Gibraltar constructed more than twenty years after 
the siege of Sebastopol, the guns were made to nestle close 
under a taU stone lighthouse ; while in Landguard Fort the 
vicious principle on account of which the Russians paid 
dearly was faithfully reproduced. The Egyptians — ^who 
may be pardoned perhaps — ^mounted several of their best 
guns at Alexandria under the shadow of venerable towers, 
and suffered accordingly in the naval attack of the 1 1th July, 
1882. 

Other practical lessons may be learned from Sebastopol, 

3—2 



36 FORTIFICATION 

however. An indifferent abatis proved the power of an 
obstaole under musketry fire in resisting an assault. Mines 
employed on a large scale showed to the best advantage 
on the side of the defence. Field guns brought up to 
the parapet at the last moment rendered useful assistance 
in the repulse of the second attack on the Malakhoff — 
" avaient efficacement contribui d, neutraliser Vimpitwositi des 
assailants"^ 

While extemporized defences were successfully keeping 
the Allies at bay at Sebastopol, similar works were as effectu- 
ally excluding the Russians from Kars. In 1828, Kars was 
surrendered by the Turks to Prince Paskievitch after a 
resistance of three days. Colonel Lake writes that in the 
condition in which he found the place "it is questionable 
whether they could have held it for three hours. "^ The 
exertions of a handful of British and Hungarian officers 
enabled it to be held for five months. 

Kars was never besieged, and such permanent works as it 
could boast of were never attacked. Nevertheless, there are 
lessons to be derived which have a direct bearing on Fortifi- 
cation. The conditions were specially unfavourable for ex- 
temporized defence. The ground was principally rock, and 
the parapets were made of large stones covered with turf. 
Timber and brushwood were wanting, and Colonel Lake 
could not even provide stakes for the troibs de loup, which 
formed his obstacles. The Turkish force of about 16,000 
men, forming the garrison, had been signally defeated at 
Kuruk-Deri, in the previous year. When the British officers 
arrived, the greater part of the Infantry was " guileless of 
all knowledge of drill and discipline," and many of the 
officers were "ignorant even of the words of command." 
The men were in rags, and had not received pay f 6r two 

1 Todleben. 

3 *' ELarSy and our Captivity in Russia." — Colonel Atwell Lake, 1856. 
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years. The Artillery alone was fairly eificient. With this 
garrison, General Williams completely repulsed the deter- 
mined assault of Mouravieff's fine force of 35,000 men on the 
2^h September, 1866. The attack began just before day- 
break, and the fighting lasted for seven hours. Three small 
works, not properly garrisoned,^ were carried. " Had they 
been only ordinarily manned, they would never have been 
taken."^ The Russians were completely defeated with a loss 
of more than 10,000 men, although the whole Turkish force 
engaged was under 7,000, and its loss only 1,200. The 
Artillery of the defence contributed largely to this result. 
Strange to say, all the rest q^the works attacked, though 
remaining absolutely inviolate, were not theoretically 
^^ sturmfrei,^* and had neither caponiers nor flanked ditches. 
And, curiously enough, of the works temporarily captured, 
because inadequately garrisoned, the only one which was 
open to the rear '^ held out long after " the fall of the others, 
and was only retained " by the enemy for a few minutes."® 
It is worth while to compare the assault of Kars with that 
of Badajos on the night of the 6th-7th April, 1812. With 
less than 7,000 men engaged. Colonel Lake's simple earth- 
works, constructed in great measure after the arrival of the 
Russians, completely repulsed an attack in overwhelm- 
ing force, inflicting a loss of 10,000 on the assailants. On 
the other hand, Badajos, the strongest fortress in the 
Peninsula attacked by the British Army, fell to a combined 
escalade and assault of the breaches. The strength of the 
garrison was 4,071 aU told. The whole of it was practi- 
cally engaged, and the loss inflicted upon the assaulting 
columns was 3,661. At E^rs, therefore, the defenders, in 

^ Colonel Lftke points out that two of them were badly placed. 

3 Lake. 

3 It would, of course, be preposterous to claim this fact as an argument 
in favour of open works ; yet parallel deductions, equally worthless, have 
been drawn from the accidents of war. 
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field works, infiicted a loss of nearly one and a half per head, 
and utterly defeated the attack. At Badajos, defended by 
permanent Fortification, the loss inflicted was nearly one per 
head of the garrison, and the attack was successful. Com- 
paring the quality of the two garrisons, the advantage should 
certainly be on the side of the defenders of Badajos, who 
belonged to the most highly trained army in Europe, and 
against any moral effect which the loss of Fort Picurina, 
twelve days previously, and the bombardment, may have 
caused to the French, must be set the long and weary 
blockade, the cholera, and the actual want experienced by 
the Turks at Kars. 

Direct comparisons are never possible ; but the above 
considerations supply a useful corrective to much that has 
been written in regard to permanent Fortification, and they 
should unquestionably inculcate caution in arbitrarily laying 
down the conditions of storm freedom. " Sturmfrei " 
defences are after all those which cannot be stormed, and 
Kars, like Plevna and other roughly entrenched positions 
all the world over, proves the practical inadequacy of the 
maxims of the schoolmen. It is quite certain that a Kars, 
permanently fortified according to the approved methods of 
1866, would not have held out one day longer. It is not 
certain that, in the great assault, a bastioned enceinte of the 
Badajos standard would have served the purpose of the 
defenders so perfectly as did the extemporized defences 
designed to meet the needs of the moment. 

With the fall of Sebastopol and of Kars the age of smooth- 
bore Artillery and small-arms practically ended. 



RIFLED ARMS 39 



CHAPTER V 

INTRODUCTION OF BIFLBD ARMS — COMPARISON OF SHELL- 
POWER — ^AMERICAN CIVIL WAR — FORTS PULASKI, HENRY 
DONBLSON, WAGNER — VICKSBURG — FORT FISHER — 
PETERSBURG — ATLANTA 

The introduction of rifled arms inevitably entailed great 
changes in permanent Fortification ; but it .by no means 
followed that the defence thereby lost in relative power. 
Theory, however, at once rushed to the opinion that the 
Engineer was heavily handicapped, that heroic remedies 
were required to restore the balance, and that the new 
requirements could only be met by extravagant outlay and 
a large recourse to iron or steel. The teaching of war, so 
far, points in precisely the opposite direction. 

The increased range of modem arms has only a subordinate 
responsibility for the changes that became necessary. The 
civil buildings of the fortified towns of the Marlborough era 
pressed close against the encircling lines. Projectiles from 
the siege batteries were not necessarily spent when they 
reached the ramparts, and these towns frequently suffered 
severe bombardments. In 1792, the Duke of Saxe threw 
30,000 hot shot and 6,000 shell into Lille in 140 hours, a 
performance which it would be difficult to surpass to-day.^ 

^ During the period of hottest bombardment of Strasburg in 1870, the 
average rate of fire was about 6,000 projectiles in twenty-four hours. 
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The 24-pr. S.B. ranged more than 3,000 yards, and in 1840, 
when the Paris project of defence was under discussion, it 
was pointed out by General Noizet that the city could be 
bombarded from the heights of Chatillon, where thirty years 
afterwards the German siege batteries were actually placed. 
It is clear, therefore, that the destructive effect of modem 
fire, and not increase of range alone, has expanded the zone 
of defence. At the same time, a growing humanitarianism 
tends in the direction of exacting less endurance from a civil 
population, and consequently demands from Fortification 
longer lines of defence. 

The following table, considered in connection with the 
relatively high remaining velocities, the effect in certain 
conditions of high explosives, and the improvement of 
fuzes, fully explains the increase of the possible effects of 
Artillery fire : 



Bursting Charge of Shells. 





Smooth -bore Guns. 




24-pr. 


■• M> 


m 


18 oz. 


18-pr. 


- 


- 


10 „ 


8-in. 


howitzer - 


- 


2^ lb. 


lOin. 


»» 




6i „ 



B.L. Rifled (1906). Lyddite. 



6-in. (gun) - - 10^,, 

6-in. (howitzer) - - 18J „ 

6'4-in. (howitzer; - 12J ,, 

6-in. 60-pr. (gnn) - 7J „ 

6-in. (howitzer) - - 10 „ 

4-7-in. (gun) - - 6? „ 



Briefly, the changed conditions which Fortification, since 
the Crimean War, has been called upon to face and to utilize 
are due to increase in shell-power, range, accuracy, speed 

1 Sent to South Africa. The shell of the 11-inoh howitzers employed 
by the Japanese at Port Arthur carried a bursting charge of 39|- lb. of 
high explosive powder. 
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of fire, and penetrative effect, both of Artillery and small- 
arms. 

As regards the design and general conception of land- 
works of defence, the most potent factors are the develop- 
ment of the accurate curved fire of Artillery, the great 
increase of the rate of fire of small-arms, and the adoption 
of the machine gun. The first is sometimes assumed to have 
conferred preponderating advantage on the attack, and the 
assumption is true so long as the older ideas of Fortification 
remain, and the tactical conduct of the defence is insuffici- 
ently studied. The second has conferred great advantages 
on the defence, as the experience of war has already proved, 
even where the trammels of the past were in f uU force. The 
third has not entirely answered expectations, but was used 
with some effect at Port Arthur. 

Railway communication, which, anticipating rifled 
weapons by a few years only, developed pari passu, 
constitutes a factor of a different kind, but hardly less 
important. 

The first siege oi)erations in which rifled Artillery played 
any real part took place — ^not inappropriately — ^in the New 
World ; but meanwhile the powers of the early rifled guns 
were carefully tested in the mock siege of Juliers in 1860. 
This siege of a practicable fortress is thoroughly character- 
istic of the inimitable seriousness of purpose which character- 
izes the German mind, and the experience gained was of 
much importance at the moment. The results proved the 
superiority of the new guns for breaching purposes, and 
showed that a detached wall completely invisible could be 
brought down with little difficulty by projectiles having a 
fall of 1 in 13. The following comparative statement^ 

* Editorial note to paper by Lieutenant-Colonel A. Ross. — R.E. Corps 
Papers, vol. x., 1861. 
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gives some indioation of the advance in the power of 
Artillery : 



Experiments. 


Range. 


Total 
Weight of 
ProjectileB 

Fired. 


Width 

of 
Breach. 


Weight of 

Projectilee per 

Linear Foot 

of Breach. 


1. Woolwich, 1824. — Indepen- 

dent brick wall 7 feet 
thick between piers 21 feet 
Wgh 

2. Juliers, 1860. — Independent 

counterarched brick wall 
8 feet thick between piers 
16 feet high 


yds. 
500 

640 


lb. 
660,100 

3,588 


feet. 
100 

32 


lb. 
6,601 

111 



The experiences of the American war are full of interest, 
and have perhaps received insufficient attention. Never 
before was so much originality displayed during a period of 
hostilities, and Europe owes much to the ingenuity evolved 
at this time of dire national necessity. The authorship 
has not in all cases been adequately acknowledged, and 
we have since re-invented some of the commonplaces of 
the transatlantic operations.^ While the direct teaching in 
relation to permanent Fortification was naturally small, the 
indirect teaching fully confirmed previous experience. 

Fort Pulaski on Cockspur Island was one of the few per- 
manent works which came into conflict with the early 
rifled siege guns. The work was built of brick with one tier 
of guns in casemates and another en barbette. In addition 
to nature's liberal provision in the matter of water, there 
was a large wet ditch, doubtless intended to prevent the fort 
from being " captured with a rush by a landing party." 
" The probability of reducing it by the fire of ships was not 
even discussed " ;^ and the work surrendered on the 

^ E.g., the gas-oheok before which fell the barbarous system of studs. 
* " Report on Siege of Charleston." — General Gillmore. 
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11th April, 1862, after a bombardment of 5,275 rounds 
from thirty-six gmis, of which ten were rifled, the heaviest 
being an 84-pr. The fort was ruined and a breach effected 
at 1,700 yards, the siege guns being served by the Rhode 
Island volunteers, who had been drilled but " never prac- 
tised in firing." 

Into the cases of Forts Henry and Donelson, captured by 
General Grant in 1862, questions of land Fortification 
scarcely enter. Fort Henry on the Tennessee was severely 
bombarded by Commodore Foote with seven gunboats on 
the 6th April, and surrendered at discretion to the land 
forces with a garrison of sixty men. " The rest of the 
garrison had been stationed in the outworks, about two 
miles off, to avoid the fire of the gunboats ; and before the 
fight began, Tilghman sent them orders to retreat upon 
Fort Donelson, which they obeyed."^ 

Fort Donelson, on the Cumberland, was engaged on the 
14th April, 1862, by Foote, with six gunboats, which were 
'' so disabled as to be unfit to take any part of importance 
in the succeeding operations." On the 15th, the Confederate 
garrison made an unsuccessful attempt to break through the 
investing force, which numbered 27,000 men. Donelson 
surrendered on the following day after a unique council 
of war, at which the command was successively handed 
over from Floyd to Buckner and from Buckner to Pillow. 

Fort Wagner on Morris Island was a provisional work 
constructed in sand with one bastioned front about 300 yards 
long, parapets 16 feet thick, and bomb-proofs capable of 
sheltering at least 1,500 men. The besieging force was 
landed in the vicinity. Assaults were delivered on the 11th 
and 18th July, 1863, which were completely repulsed, the 
Confederates remaining in their extemporized bomb-proof 
to the last, and then manning the parapet and delivering a 

1 *Mi£e of Grant."— Badeau. 
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hot rifle fire. At the time of these assaults, there were no 
exterior obstacles ; but land mines were subsequently 
placed 200 yards in advance of the work. A regular siege 
was then carried on, forty-five guns^ of which thirteen- were 
rifled Parrott's (lOO-prs., 200-prs., and one 300-pr.^), being 
placed in battery at ranges of from 820 to 1,900 yards. In 
aU, 1,173 projectiles, 100-pr. and upwards, struck the bomb- 
proof, which was not, however, opened out, and the effect 
on the sand parapets generally was very small. High-angle 
fire was employed in these operations, an 8-in. rifled gun, 
which ultimately burst, being fired at 30*^ 30' " constant 
elevation." On account of the narrow front over which 
the besiegers were compelled to operate, the siege batteries 
fired over each other ; but " no such demoralizing effect on 
the troops in the advance was experienced as had been 
anticipated by some,"^ notwithstanding that premature 
bursts of shells from this virtually experimental ordnance 
were unpleasantly frequent. In the final bombardment, 
which began on the 6th September and lasted forty-two 
hours, the New Ironsides " with remarkable regularity and 
precision kept up an almost incessant stream of ll-in. 
shells." The Artillery of the defence was almost useless 
with the exception of two mortars (8-in. and 10-in. S.B.), 
which "when earnestly served caused the most serious 
delay in the progress of our work, and on one occasion 
suspended it entirely."^ Fort Wagner was surrendered on 

^ The shell of this gun carried a bursting charge of 17 pounds. 

^ General Gillmore. 

^ General Gillmore. Similar testimony is forthcoming in the case of a 
single 8-in. mortar at York Town. In the battle of Petersburg Mine 
ten 10-in. mortars at 800 yards completely silenced a Confederate battery 
directly the range was obtained. At Petersburg, also, a 13-in. mortar 
was fired off a railway platform truck with great effect. The garrison of 
Fort Issy in 1870 feared the fire of battery No. 28, mounting four 60-pr. 
smooth-bore mortars, more than anything else. — Heyde and Froese. 
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the 7th September after a good resistance of fifty-eight 
days. The diflSculties of the siege, which were consider- 
able, were overcome with a skill and readiness of resource 
which the most highly trained force in Europe could not 
have excelled. 

Vicksburg was defended by a chain of simple field works 
between seven and eight miles long. A line of rough rifle 
trench connected the works, which were irregular in trace and 
closed at the gorge in one case only. Vicksburg, which like 
Kars in 1877 held a defeated army, was ineffectively bom- 
barded in June, 1862, by Farragut's fleet in the Mississippi. 
It was then assaulted on the land side by Sherman on the 
29th December, 1862, and by Grant on the 19th and 21st 
May, 1863, in the latter case, after a heavy bombardment 
by land and river, lasting till 11 a.m. All the assaults were 
repulsed with heavy loss. In the second, a few works were 
captured, but could not be held, and the greater part of the 
attacking force never reached the Unes. In the third, the 
distance to be crossed under fire varied between 80 and 
400 yards. On this day, Pemberton had about 18,500 men 
in his lines, and lost about 800. Grant had about 30,000 men 
engaged, and his force was almost exactly decimated. 

A regular siege was begun on the 23rd May, and mining 
was attempted on a small scale and without success. The 
besiegers had 220 guns (mainly field guns) in position ; but 
the Confederates scarcely used Artillery fire at all, and made 
little attempt to hinder the trench work. By the 1st July, 
the approaches reached the ditches of some of the works. 
On the 4th, Pemberton, who had run short of food and 
ammunition, surrendered after a memorable defence of 213 
days. 

Fort Fisher, a temporary sandwork with guns aU mounted 
en barbeUCy but possessing good bomb-proof cover for the 
garrison, suffered probably the heaviest bombardment on 
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record. On the 24th December, 1864, Admiral Porter 
shelled the work with thirty-three veBBels, the average rate 
of fire being 115 projectiles per minute. The guns were 
" temporarily silenced, it being, indeed, impossible for 
anything human to stand under the torrent of missiles 
falling into and bursting over the work."^ On the 25th, 
the fire of the ships reopened and was continued for seven 
hours, the fort replying slowly. The Federals then landed 
a large force and attempted to assault, '' the fleet at the 
same time making a concentrated and tremendous enfila- 
ding fire on the curtain." The garrison, however, as soon 
as the fire necessarily slackened, was able to man the 
parapets in time to repulse the attack. In spite of this 
severe hammering, " many engineers and officers report 
Fort Fisher ... as substantially uninjured as a defensive 
position."^ On the 13th January, 1865, Porter again 
opened "a very rapid severe fire from forty-four ships," 
which was kept up during the night by the monitors and 
" New Ironsides." On the 14th, the fire recommenced at 
1 p.m. and was maintained '' till long after dark." On the 
15th, the bombardment opened at noon and was " kept up 
furiously all day ; yet the * Mound Battery ' of the fort could 
not be hindered from answering most gallantly." Late in 
the evening, a party of 2,000 seamen and marines were 
landed and assaulted the work on the sea-front, but received 
a severe repulse. The garrison, however, which had con- 
centrated on the side thus threatened, was surprised and 
taken in reverse by an attack in force by Grcneral Terry's 
troops, and Fort Fisher fell after severe fighting. 

The facts above recorded appear to show that the moral 
effect of Artillery fire is insignificant where adequate cover 
exists, and, further, that the fire of ships even under f avour- 

* " Coast Defence."— Von Soheliha. 
^ General Butler. 
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able conditions and in overwhelming force is unable to 
incapacitate an earthwork for Infantry defence. Fort 
Fisher was specially ill-qualified to resist assault on the land 
side, since the neighbouring forest had not been suflSciently 
cleared, while a sand mound provided cover for the attack 
within a short distance of the parapet. 

Petersburg, the Confederate Sebastopol, was defended by 
field works mainly constructed after the arrival of the be- 
siegers. Telegraphing on the 7th June, 1864, four days after 
the battle of Cold Harbour, and while the army of the 
Potomac was still on the north bank of the Chickahominy, 
General Beauregard alludes to the position as '' nearly 
defenceless," and liable, in the event of a movement against 
Richmond, to be " captured before it could be reinforced." 
On the 9th June, Gillmore with 2,000 Infantry and Kautz 
with 1,600 Cavalry were sent to attempt to capture the town. 
Gillmore reported the works "too strong to assault,"^ but 
Kautz appears to have entered Petersburg on the south 
side, being then compelled to retire. On the 14th, Grant 
telegraphed to Washington : " Enemy show no signs of yet 
having brought troops to the south side of Richmond. I wiU 
have Petersburg secured, if possible, before they get there in 
much force." Accordingly, Smith with 18,000 men, sup- 
ported by Hancock with 28,000, was ordered to take the 
position. Smith's command attacked and carried a portion 
of the lines on the 15th, before Lee's reinforcements could 
arrive. The advantage was not followed up. Further 
attacks took place on the 16th, 17th, and 18th, the whole of 
the 2nd Corps being present. The losses amounted to 
6,000 men, but the " only result was to force the enemy 
into an interior line from which he could not be dislodged." 
Beauregard had saved Petersburg. 

A partial investment followed^ with occasional fighting on 

1 " Life of Grant."— Badeau. 
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a small scale. Meanwhile a siege train of 46 guns (30-prs. 
and six 100-pr. Parrott's) with about 60 mortars had been 
placed in battery. A Confederate work in front of the 
9th Corps was mined and blown into the air at 4.30 a.m. on 
the 30th June,^ and after a heavy bombardment, Meade's 
troops delivered an assault, experiencing some difficulty in 
getting clear of their own line of abcUis. Severe fighting 
took place, in which the Northern force was completely 
repulsed with a loss of 4,400 men and many prisoners, not- 
withstanding that Grant stated : " Such an opportunity of 
carrying fortifications I have never seen." On the 
18th August, the Weldon railway was seized by Warren, 
thus seriously crippling the sources of supply of Richmond. 
The works on both sides round Petersburg subsequently 
assumed vast proportions, and by the 25th January, 1865, 
Grant opposed about 111,000 men to 70,000 Confederates in 
Petersburg and Richmond.^ On this day Lee attacked Fort 
Steadman, a small work at a point where the opposing lines 
were only 150 yards apart. This work, held by a force 
of garrison Artillery only, was captured, but subsequently 
retaken. On the 31st March was fought the battle of Five 
Forks, brought on by an offensive movement on the part 
of the Confederates. Early in the evening of the 2nd April 
a fresh assault was delivered, resulting in the capture of a 
portion of the Unes together with Forts Gregg and Baldwin. 
The former, with a mixed garrison only 300 strong, made a 
determined resistance against overwhelming numbers ; the 
latter was evacuated. At the same time, the two attacks 

^ The main gallery of this mine, which was driven under many diffi- 
culties, was 610 feet long, and the charge 8,000 pounds of powder. The 
crater formed was " 160 to 200 feet long, about 60 feet in width, and from 
26 to 30 feet in depth, presenting a serious obstacle to the passage of 
troops." — " Report on Conduct of the War.*' 

^ According to Badeau ; different figures have been put forward. 
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made by Miles were totally repulsed. On the following day, 
Lee abandoned Petersburg and Biohmond. 

The general character of the fighting round Richmond 
resembled that before Sebastopol, and the difference which 
might have been expected from the substitution of rifled 
Artillery and small-arms for smooth-bores was not marked. 
The Artillery at Petersburg played a far less important part 
than at Sebastopol. The soil was much more favourable for 
trench work in the former case, which conferred advantages 
as great on the attack as on the defence. The possibilities 
open to good earthworks were again manifested, although 
Lee had no Todleben. 

Atlanta, unlike Petersburg, had the great advantage of 
being carefully fortified before the Northern army arrived, 
and no attempt to assault the works was ever made. Sher- 
man with about 80,000 men reached the place on the 
22nd July, 1864, and on the 28th the Confederates came out 
of their works and attacked the investing force, but were 
repulsed. On the 7th August, Sherman telegraphed to 
Grant : " We keep hammering away all the time and there 
is ho peace inside or outside of Atlanta . . . will push forward 
daily by parallels and make the inside of Atlanta too hot to 
be endured." " Hood seemed determined to hold his forts," 
however, and sent out his Cavalry to cut the railway in rear 
of the besiegers. The siege made little way, and on the 
26th August, Sherman moved the bulk of his army to the 
east, cutting the West Point railroad. This turning move- 
ment caused the evacuation of Atlanta on the 2nd Sep- 
tember, Hood escaping to the south. 

The provisional works of Atlanta thus made a resistance 
of forty-one days, and served their purpose as forts quite as 
perfectly as the most costly erections copied from Antwerp 
would have done. 
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CHAPTER VI 

DiJpPBIi — ^FRANCO-GERMAN WAR, 1870-71 — GENERAL RESULTS 
OP GERMAN SIEGE OPERATIONS — ^PARIS, PORT ISSY, 
HAUTES BRTJYBRES REDOUBT — ^BELPORT — GENERAL DE- 
DUC5TIONS PROM THE SIEGE OPERATIONS OP THE WAR 

The siege of Diippel in 1864 was a particularly easy opera- 
tion ; since the besiegers were in uninterrupted possession 
of railway communication with Holstein, and the heaviest 
siege guns could be brought from Eastern Prussia and 
placed in battery before the Danish lines within ten days.^ 
The defences, on a line 3,000 yards long, consisted of ten 
small redoubts, of which three were open to the rear. The 
largest work had about 14,000 square feet of terreplein. 
The command was 15 feet ; the ditches were palisaded and 
imflanked. In the gorges were blockhouses of stereotyped 
pattern, with earth on the roofs, standing well above the 
crest line, visible for miles^ and presenting ideal targets to 
the enemy's siege guns. The redoubts were connected by 
a rifle trench of slight profile, and a few rifle pits and picquet 
posts had been established in front. There was a second 
line of works all open to the rear. The armament, including 
that of Alsen, consisted of 108 guns, of which 92 were 
smooth-bores, together with a few mortars. The guns fired 
through cramped embrasures in the redoubts. 

The Prussians invested Diippel on the 12th February, and 

^ Rttstow. 
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opened fire on the 14th March from fifty-four guns, of which 
eighteen were smooth-bores. The first parallel was made at 
1,200 paces from the lines and the third at 460. By the 
13th April, the besiegers had 122 guns in battery, including 
forty-four smooth-bores. After a severe bombardment on 
the 17th April, the main line was stormed on the morning 
of the 18th, with a loss of 1,188 out of about 16,000 men 
engaged, and the disorganization produced by the successful 
assault sufficed to prevent the second line from being held. 

The experiences of Diippel could be and were turned to 
account in the interests of theoretical storm-freedom, high 
revetments, colossal caponiers, intricate keeps, and draw- 
bridges ; but the real lessons were of another kind. 

The lines of Diippel were stormed with comparative ease 
because there were few troops inside them, and in such 
circumstances most defences can be captured. It was quite 
impossible to keep garrisons in the works imder the Prussian 
fire ; but they were fully manned during the night of the 
17th- 18th in anticipation of an assault at dawn. The hour 
fixed for the attack was, however, 10 a.m., and the Danish 
commander, fearing a resumption of the bombardment at 
any moment, withdrew his garrisons, leaving only small 
Artillery detachments and weak Infantry picquets. Hence, 
in some causes, the redoubts were not garrisoned at the 
moment of attack, and in others the Prussians and the 
Danes arrived together, the former on a broad front by 
climbing the parapets, the latter through a narrow gorge 
opening. 

The lines of Diippel were stormed simply because they 
violated an elementary law of Fortification dictated by 
copious experience of the past, and specially emphasized 
only ten years previously at Sebastopol. The Mamelon fell 
on 7th June, 1866, for want of defenders. The Redan was 
found to be unoccupied on the same day and for the same 



62 FORTIFICATION 

reason. The attacks on the Mamelon and the Malakhoff in 
the early morning of the 18th Jime were defeated with heavy 
loss. Assaulted at noon on the 8th September, the Malakhoff 
fell, " almost without a struggle."^ 

A redoubt, of whatever kind, must either provide cover 
for its defenders under Artillery fire, or it must have an 
obstacle which will detain the enemy sufficiently long to 
enable the garrison, starting from their place of security, to 
line their parapets. If it were necessary or desirable that 
the Infantry garrisons should be kept at a considerable 
distance from their works, then evidently there exists an 
argument for deep ditches and for caponiers, provided 
always that picked men imder trustworthy non-commis- 
sioned officers can be spared to man them. 

The defence of the lines of Diippel practically received no 
assistance from Artillery fire, the Danish guns being hope- 
lessly overmatched from the first ; while, in their breech- 
loading rifle, the Prussians possessed a new source of power. 
The besiegers had, in fact, every conceivable advantage on 
their side. Far better works could have been made in three 
weeks ; yet the defence lasted sixty-five days, thus easily 
beating the record of the great majority of the costly pro- 
ductions of the draughtsman's art. The performance of the 
Diippel earthworks, bad as they were, compares most favour- 
ably, for example, with the forty-five days' resistance of 
Strasburg in 1870, even when it is fully granted that, in the 
latter case, the bombardment of the town hastened the sur- 
render. The poor little Danish redoubts, defended by 
smooth-bores opposed to rifled guns, by muzzle-loading 
small-arms opposed to breech-loaders, furnished no support 
for extreme views as to the real requirements of Fortification. 

It is customary to speak somewhat sUghtingly of the 
performance of the French fortresses in the campaign of 

* Hamley. 
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1870-71. With a few exceptions, they are commonly 
assumed to have fallen to brief bombardments by field guns, 
becoming thus available as illustrations of the power of 
rifled guns over Fortification, and indicating the necessity 
for armour in various forms, together with other artifices 
which appeal to a certain class of mind. On the other hand, 
the fate of these fortresses has also been regarded as attesting 
the inefficacy of Fortification generally, and the uselessness 
of fortresses in face of the conditions of modem war. But 
for the fortresses, however, the Germans would have swept 
France clear of all organized bodies of troops within three 
months of the frontier battles. Had Paris and Metz pos- 
sessed two months' more food-supply the fortunes of the 
war might have been changed. 

The French defences suffered from almost every con- 
ceivable disadvantage. Excluding the unfinished forts of 
Metz, the newest of the fortresses attacked — Paris — ^was 
thirty years old. The average age of the rest must have 
been more than 150 years ! Though initially ill-found in all 
respects, and almost as completely unprepared for war as 
were, at this period and later, our own defences at home, 
few of these fortresses were improved or strengthened in the 
available time after the outbreak of hostilities. It is not 
easy to direct a defence eflfectively, and, with few exceptions,^ 
France had not the men for the work. To meet siege 
trains thoroughly reorganized after the Danish war and 
brought fully up to date, the fortresses had no armaments 
worthy the name. 

A number of men, even of disciplined troops, does not 
make a garrison, and in most cases the closely knit and 
carefully organized forces which a good defence requires were 
not available. Vitry, Toul, Laon, Schlettstadt, Neu Brisac, 
La Fdre,» Peronne, and Rocroy, were garrisoned almost 

^ Notably Colonel Denfert of Belfort fame. 
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entirely by gardes mobiles, who at Vitry had not received 
their uniforms, and at Schlettstadt were engaged in looting 
their compatriots when the Germans entered. Add to this 
that the fortresses were in almost every case single lines 
enclosing towns in which the civil population were exposed 
to the full effect of bombardment, and it seems clear that 
prolonged defences could scarcely be expected. 

Judged by past standards, however, these hapless for- 
tresses acquitted themselves creditably. 

In Appendix E a precis of the siege operations of the 
war^ is given, which brings to light the following facts : 

1. The total number of fortresses detailed is twenty-four, 
and of these one (Bitsch) was never taken, and six (Lichten- 
berg, Liitzelstein, Marsal, Vitry, Laon, Sedan) made practi- 
cally no resistance. 

2. The average duration of the defence of the remaining 
seventeen fortresses was forty-one days.^ Excluding Paris 
and Metz, which held French armies, the average resistance 
of the remaining fifteen was thirty-three days. 

3. The Germans employed siege guns in fourteen of the 
eighteen cases in which alone any resistance was offered. 

4. Formal sieges were undertaken only at Belfort and 
Strasburg; partial sieges at Paris, Schlettstadt, and Longwy.^ 

From the above it appears that the average period of 
resistance of the French fortresses, excluding Paris and 
Metz, was the same as that of the fortresses which played a 
part in the Marlborough wars and in the Peninsula. ^ In- 
cluding Paris and Metz, the era of rifled weapons actually 

^ The information is taken from Colonel von Tiedemann's work. 

^ Belfort is included, because, although surrendered by a clause in 
the armistice signed at Versailles on the 16th February, it could not have 
been held longer. 

' In many other cases siege batteries were built, however, even for field 
guns. 

^ See pp. 10 and 12. 



FRENCH FORTRESSES, 187Q 56 

shows an increase of twenty per cent, in the time-endurance 
of permanent Fortification. Granted most freely that 
measurement in terms of days affords no absolute standard 
of comparison, the striking fact remains that in spite of 
every sort of disability the French fortresses, pitted against 
guns not dreamed of when they were built, acquitted them- 
selves quite as well as the chefs-cToBuvrea of the Vauban 
school in the days of their glory. 

This affords no proof of the fitness of theoretical Fortifica- 
tion for the purposes of war at any period ; but it unquestion- 
ably indicates that, as compared with the past, the defence 
h€^ lost nothing imder the conditions which obtained in 
1870. At least the inference is inevitable that, up to this 
period, there was nothing to cause gloomy forebodings as to 
the future of Fortification, or to justify such a wholesale 
recourse to iron as has since found advocates. 

It is willingly admitted that, except in certain cases, the 
siege operations of the Franco-German war were not pressed 
with any great vigour. Judging from the experience of 
Strasburg, however, there is no reason whatever to suppose 
that more rapid and striking results would have been secured 
by arduous trench work. The very reluctance of the 
Germans to embark on such measures, even where speedy 
capture was a matter of great moment, constituted a strong 
proof of the existence of a belief that the siege even of an 
obsolete fortress is no easy task. 

The siege operations of the 1870-71 campaign will repay 
a careful study by all who wish to base Fortification on the 
experience of war, and not on the promptings of the inner 
consciousness supported by diagrams. The main character- 
istics on the side of the attack were heavy bombardments, 
and an excessive reluctance to assault, even in cases where 
an early capture was extremely important and where the 
conditions were theoretically favourable. A single assault 
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was attempted against the provisional works of Belf ort and 
failed. On the side of the defence, the Artillery was — as 
usual in the case of permanent Fortification — ^nearly 
impotent. The effects of the fire of the attack were uni- 
formly small, except where the design of the works them- 
selves was such as to ensure the maximum advantage to 
the enemy. Even on the towns, exposed as they were, 
the effects appear to have been moderate in many cases. 
In Paris, the total number of killed and wounded is given 
as 375/ and the fires which broke out seem to have been 
easily extinguished. 

The want of casemate cover was severely felt in numerous 
instances. Only one case arose (Strasburg) in which mining 
operations might apparently have aided the defence, and of 
the possibilities thus offered, the French, unlike the Russians 
at Sebastopol, took no real advantage.^ 

Judging between attack and defence, from the experience 
of these and the earlier siege operations, it appears that 
while rifled Artillery conferred a certain advantage on the 
former, the breech-lo€uling small-arm gave a greater advan- 
tage to the latter. This inference would not be a just one, 
however, since the relative value of modem Artillery in the 
attack and defence cannot be adjudged until more rationally 
conceived permanent fortifications have undergone a siege. 

The operations round Paris are specially instructive, and 
the attack on the south side may be regarded as tjrpical of 
the whole. In 1815, Bliicher arrived on the heights of Issy 
and Vanves, and this appears to have determined the 
positions of the southern lines of forts, although it was 
pointed out by General Noizet in 1840 that Paris could be 
bombarded from the plateau of Chatillon with the smooth- 

* Vinoy. 

* Three mines were discovered by the Germans in front of Lunette 63, 
of which one was charged. 
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bores of the day. An attempt was made to occupy the 
plateaus of Chatillon, Clamart, and Meudon by provisional 
works ; but, in the general confusion which followed the 
defeats on the frontier, these works could not be completed, 
and were abandoned to the investing army. 

Fort Issy (Plate V. ) may be regarded as a fair type of the 
detached forts of Paris. The adjacent works of Vanves and 
Montrouge were precisely similar in conception, but were 
based upon a square trace.^ 

Issy, which must be supposed to represent the ideal of the 
dominant school of thought in France in 1840, thoroughly 
illustrates the practical outcome of pure theory. One school 
had desired to surround Paris with a stupendous bastioned 
enceivie wandering over lull and dale, ignoring topography 
and the elementary principles of tactics alike. This scheme, 
however, appearing either too evidently preposterous, or 
more probably too expensive,, for practical realization, the 
detached forts won the day. The result is a curious study. 
Deprived of half the fascinating possibilities of the Vauban 
era, the French engineers of this period appear to have con- 
ceived nothing more original than to take a purely geo- 
metrical form and apply a bastioned trace to it, adding as 
many rudimentary organs as possible. Thus the tennaiUe 
reappears, but covers only a limited portion of the curtain 
wall of the scarp (see Section / Z, Plate VI.). The lost 
ravelin is permanently represented by the excrescence in 
the covered way, and provisionally reproduced in the pali- 
sade enclosure X.^ Even the so-called " redoubt of the 
covered way " has its expression. The work is treated 
similarly on all the faces, otherwise the symmetry and the 

^ By whioh the evils of the baBtioned system were aggravated. This 
system, however, found a surviving advocate in Colonel Provost in 1872. 

^ This appears to be better suited to the purposes of a village pound 
than to those of Fortificatioa 
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general appearance of the design would have been marred ; 
yet it is not easy to understand how Fort Issy could have 
been attacked by an enemy occupying a position between it 
and the enceirUe of Paris. The elaboration accorded to the 
rear faces was scarcely needed as a protection against parties 
of Infantry, which might have succeeded in passing between 
adjacent works, and even smooth-bore field guns once estab- 
lished in rear could easily have trundled their round shot 
into the dwelling casemates. The revetments were hope- 
lessly exposed, and a siege train of the type employed in 1812 
by Wellington at Ciudad Rodrigo, twenty-eight years before 
Fort Issy was built, would have breached them with ease. 

As early as 1824 important experiments were carried out 
at Woolwich with smooth-bore howitzers and carronades 
fired at elevations of 10® to 21°, by which a screened wall 
was successfully breached (see p. 42). To build revetments 
thus exposed in 1840 was, therefore, doubly inexcusable. 
The teaching of the past had in fact been forgotten in 
the fascinations of tricks of trace and detail. The result 
was a costly work, mounting sixty guns, which may have 
flanked everything flankable, but were utterly unable to 
cope with siege batteries, on which only a fraction of them 
could be brought to bear. Further, the work exposed 
long faces to enfilade fire,^ very few traverses having been 
provided.* Rather more than three-fifths of the whole of 
the enclosing rampart was taken in reverse !^ Such were 
the conditions created by a subordination of the require- 
ments of war to geometry. 

^ The flanks being bo short, two whole fronts were practically liable to 
be enfiladed each by a single siege battery. 

' Traverses were subsequently added as shown in Plate V. Among 
curious relics of the past is the mode of palisading the covered way. See 
Section / K, The futility of this particular measure had been pointed out 
in Von Moltke's account of the Busso-Turkish War of 1828-29. 

3 The rear faces were, in fact, practically breached by reverse fire. 






t 
i 



s 



SIEGE ARTILLERY, 1870 69 

Immediately after the Danish campaign, the Germans had 
adopted the high carriage, and it was against siege guns 
thus mounted that the ordnance of the forts firing through 
narrow embrasures, dating back for more than 200 years, 
and condemned by Morla in 1796, were forced to contend. 
Thus arose the obvious anomaly that Artillery brought 
hundreds of miles in winter and placed in rough batteries 
built in the field was not only far better protected, but 
secured a much wider field of action than guns mounted 
in costly forts built with aU deliberation in time of peace. 
In such conditions it is easy to understand that the silencing 
of the forts was a matter of no great difficulty, and that 
the " annex batteries," and the works built after the 
investment, alone gave any real trouble to the attack.^ 
The " Park Battery " of Issy, for example, was found par- 
ticularly difficult to hit, and everywhere guns fortunate 
enough to be posted oviside of the expensive positions 
specially built for their accommodation enjoyed compara- 
tive immunity. 

The guns of the defence, posted haphazard and served by 
men in no sense organized for the duty, were evidently 
unfit to compete on equal terms with a well-appointed siege 
train ; and the want of any clear ideas as to how fortress 
Artillery should be handled, combined with the indif- 
ferent shooting of the French gunners, serves to explain 
the fact that for about 60,000 rounds fired on the south 
front, the German loss was 50 kiUed and 281 wounded, an 
average of 181 rounds to each man hit. 

On the other hand, in spite of many advantages, the 
Artillery of the attack apparently developed little man- 

^ One mortar battery behind the railway embankment between Forts 
Issy and Vanves could never be silenoed, and the " annex batteries " of 
Vanyes and Montrouge were never more than temporarily held in check. 
Belagenmg von Paris. — Heyde and Froese. 
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killing power. Vinoy gives the following as the average 
daily loss in the forts named and their satellite works during 
the twenty-two days' bombardment — viz. : 

Fort Issy . . . . . . . . 8 

Fort Vanves . . . . . . . . . . 6 

Fort Montrouge . . . . . . 8^ 

The summary of damage caused to these works (Appen- 
dix F) serves to illustrate the diflPerence between siege 
operations and target practice. 

If the results due either to initial errors of Fortification 
or to the superannuation of the forts are subtracted, and 
if a further correction is made on account of the bad mount- 
ing and equally bad handling^ of the French guns, it will be 
evident that works well conceived and well fought have 
little to fear in an Artillery contest. 

In spite of their innumerable defects, the Paris defences, 
built before the revolution in Artillery, won an unexpected 
triumph for Fortification. They answered their purpose in 
1870-71, as well as they would have done thirty years 
previously, and there is little doubt that tv^orks could have 
been executed at about one-fifth the cost, which would 
have given even better results. 

No teaching in regard to assaults is to be gained from 
Paris. Advantageous as it would have been to the Germans 
to occupy the line of the southern forts which lay only 2,000 
yards from the enceinte, no regular attempt was ever made 

1 Admiral de la Boncidre gives the total loss in Montrouge as 29 killed 
and 137 wounded. 

3 There was " an inexcusable waste of ammunition, apparently accord- 
ing to no prearranged plan, and without skilful supervision." " The 
Garrison Artillery paid not the slightest attention to watching their fire 
for the purpose of fixing its elevation and direction ; similarly they ap- 
peared to profit but little by the great advantage they had on their side 
of being able to ascertain the distances accurately." — Colonel von Tiede- 
mann. 
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to breach the exposed revetments.^ The French works 
were well supplied with obstacles ; but the amount of 
" undefended ground," represented by the profusion of 
quarries in front, was calculated to unhinge any well- 
regulated mind.^ 

In strong contrast to the costly permanent works of Paris 
is the Hautes Bruyeres redoubt (Plate VII.), an advanced 
work on the south-east of Fort Bicfetre. This work, copied 
from a German design, was begun about the 4th September,* 
and not completed till some time after the investment. It 
provided safe bomb-proof cover for 600 men crowded, and 
when surrendered at the capitulation had an intact arma- 
ment of thirteen guns and two mortars. One bomb-proof 
only showed signs of injury. The embrasures had all been 
repaired, and the work generally had received little or no 
damage. 

A continuous enceinte of old type was regularly besieged 
at Strasburg only. The covered way was crowned in due 
form ; descents into the ditch were made ; a bridge of casks 
was built leading to one of the advanced lunettes. Orthodox 
breaches were eflPected, and altogether the operations re- 
sembled those of the preceding century — even to the 
surrender previous to assault. The Artillery of the defence 

^ "What it means to attack a fortress which an army lies ready to 
defend might have been learned from Sebastopol. ... To bombard Paris, 
we should first have to hold the forts. Nothing has been omitted towards 
the employment of this forcible measure ; but I look for far greater 
results from a slower but surer agent — ^hunger." — Von Moltke to his 
brother Adolf, Versailles, 22nd December, 1870. 

^ An interesting prehistoric monument, which used to stand in front 
of the Gottonera Lines at Valetta, has been lost to the arohsoologist for 
ever. These few stones might possibly have sheltered four or five men, 
but in accordance with the high standard of preparation for war main* 
tained in our works of defence, their removal was regarded as a matter of 
urgency. 

' Geldem. 
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was hopelessly overpowered, and of the total German loss 
of 866, only 389 casualties were due to Artillery fire.^ The 
defenders had ninety-two guns dismounted ; but the mortars, 
of which little use was made, remained uninjured. The 
breach in bastion No. 1 1 could have been defended with little 
difficulty, and the works generally were still defensible 
when surrendered. The fall of the fortress was doubtless 
accelerated by the heavy bombardment of the town and 
by the insufficiency of casemate cover for the garrison in the 
vicinity of their lines. Notwithstanding all disadvantages, 
however, Strasburg, judged by the standards of the past, 
made a good defence. 

The siege of Belfort presents some special points of 
interest. Belfort possessed the supreme advantage of a 
commandant who understood the nature of the task which 
devolved upon him. Moreover, Colonel Denfert, not being 
invested tiU the 3rd November, had a long period for 
preparation, which he was well qualified to utilize. Outside 
an enceinte of most elaborate description^ there were on 
the north-east side two permanent forts. La Miotte and 
La Justice, designed by Haxo ; and on the west, a large 
work of recent construction, Des Barres. The south side, 
which was chosen for the attack, was defended by two 
provisional redoubts — ^Haute Perche and Basse Perche 
(Plate Vni.) — and one simple field work. Belle vue, the 
respective intervals being 700 and 1,700 paces, and the 
distance from the enceinte 1,200 paces. 

The villages of Danjoutin and BaviUiers, about 1,500 paces 
in advance of this line, were held by the French ; but, 
probably on account of the great amount of other necessary 
work, were not placed in a satisfactory state of defence. 
Bavilliers, which was weakly occupied, was surprised by a 

1 Von Brimner. 

2 Principally Vauban's third and worst system. See Rg., p. 7. 
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night attack ; but Danjoutin repulsed the first assault on the 
night of the 14th- 16th December, and was only captured on 
the night of the 8th-9th January after a siege-gun bombard- 
ment. A systematic attack was then directed against the 
Perches redoubts, supported by a siege train of 268 guns 
and mortars, of which ninety-six (including forty long 
24-pounders) directed their fire on the Perches and Bellevue, 
armed each with eight to ten field guns only. The defenders, 
however, handled their Artillery with remarkable vigour, 
frequently moving their guns and employing high-angle fire 
against the siege works. ''There were many pressing 
reasons " ^ for ending the siege, and an assault on the 
Perches took place on the evening of the 26th January. 
The right column attacking Haute Perche had the advantage 
of ground which " screened it from the defenders' view during 
the greater portion of the advance ; but beyond this point 
it was checked by the heavy fire of the enemy."^ The men 
of the left column directed on Basse Perche (Plate VIII.) 
succeeded in descending into the ditch, where they were 
caught by French reserves, and nearly all captured or 
kiUed. 

'' The assault, therefore, completely failed," and the saps 
were pressed on to the ditches. On the 8th February, the 
Haute Perche was surprised by the Germans, who found 
only a guard of ten men ensconced in the gorge bomb-proof. 
The Basse Perche was captured almost at the same moment 
after slight resistance. The heights thus occupied were 
rapidly turned into a formidable Artillery position for sixty 
guns, and the enceinte and citadel would have quickly fallen 
if the armistice had not supervened.^ Belf ort, on the front 

^ Colonel yon Tiedemann. 

* Colonel von Tiedemann. This repulse has been attributed to a rough 
entanglement formed between the stumps of the trees out down (Geldem). 
There were no other obstacles. 

3 **The plaoe was no longer tenable.*' — ^Von Moltke. 
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attacked, thus presents the case of a stupendous enceinte 
protected by provisional works. The latter answered their 
purpose remarkably well ; the former, qvd enceinte, could not 
. have held out after the provisional works had fallen. The 
design of the Perches redoubts possesses no merit of any 
kind ; but the steep rock-cut ditches proved an efficient 
obstacle. The trace is only interesting from the Darwinian 
point of view, the little one-gun projections in the flanks 
being specially remarkable. 

While, however, Belfort made a good defence, it must 
not be forgotten that the difficulties of the besiegers were 
great. Their position was threatened by Bourbaki's army 
tiU after the fighting on the Lisaine. The ground was rocky 
and frozen, which made the siege works hard to carry out. 
Much sickness appeared among the troops. Per contra the 
nature and state of the ground was equally disadvantageous 
to the defence, and on the 3rd December the commandant 
was called upon to deal with a partial insurrection in the 
city. Moreover, Colonel Denfert had only 2,600 regular 
Infantry and 11,700 gardes mobiles, who[at*[first lacked 
training and discipline. 

The teaching of the siege operations of the 1870-71 
campaign may be briefly summed up as follows : 

1. The introduction of rifled weapons did not effect a 
diminution of the resisting power of fortresses designed to 
oppose smooth-bores. 

2. The real successes of the siege Artillery were obtained 
against civil buildings, and properly designed works have 
little to fear from its effects. In most cases, smooth-bore 
guns would have been able to deliver an equal number of 
projectiles into the towns, and the greater effect of the 
modem weapons was due to increased shell-power and 
accuracy, not to range. 

3. The earlier methods of mounting fortress guns proved 
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hopelessly obsolete — a fact which the adoption of the high 
siege carriage by the Germans in 1865 might have rendered 
suflSciently evident. 

4. The handling of the Artillery of the defence was almost 
uniformly faulty, and no satisfactory conception of its powers 
can be formed until the proper employment of this arm is 
understood, and the organization necessary for the full 
development of its action has been applied to war. 

6. The French fortresses were, almost without exception, 
defended by the rifle alone. 

6. The siege of Paris serves, as pointed out in 1874,^ to 
kill reduits. 

7. None of the superfluous technicalities with which the 
heads of cadets were, at this period and later, uselessly 
crammed, and by which an erroneous conception of Fortifi- 
cation was impressed upon them, proved to have the 
smallest value. 

8. Within broad limits, the nature of the works of a 
fortress is subordinate to tactical conditions, and the con- 
duct of a defence, the degree of preparation for war, with 
other matters which theory is apt to ignore, must mainly 
determine the issue of siege operations. 

9. The low command and comparative invisibility of the 
works constructed at Paris after the investment gave them 
great advantages over the permanent forts.^ 

I Belagenmg von Paris. Heyde and Froeee. No suoh happy result 
followed, however. Vide '' La Fortification du Temps Present," 1885. 

^ Von Tiedemann mentions the attempt made to conceal the siege 
batteries before Longwy. " A peculiar method of construction was 
adopted to obtain more cover and to reduce the chances of discovery, 
and this consisted in making the flanks with gentle slopes which could 
scarcely be discovered at a distance." Similar measures had been pre- 
viously adopted at the siege of Fort Wagner, where "great care was 
taken not to disturb any of the natural features of the landscape." — 
Qillmore. 
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CHAPTER VII 

PLEVNA — KARS (1877) — ^WOBKS CONSTRUCTED IN ENGLAND 

AFTER 1859 — GENERAL REVIEW 

Plevna, when Osman Pasha's advanced guard from Widdin 
arrived there about the 16th July, 1877, was an open Bul- 
garian village lying in a hollow with rolling hills around it. 
NicopoUs having been taken on the 14th, Schilder-Sohuldner 
with between 8,000 and 9,000 men and forty-six guns was 
ordered to occupy Plevna, then defended by a few trenches 
only. The position was attacked on the 20th, and part of 
the force reached the outskirts of the village, only to be 
defeated with a loss of about 2,900 — more than one-third of 
its strength. From this day the strength gf the place 
steadily grew, and when attacked on the 30th July by 
Krudener and Schackoffskoi with about 30,000 men and 176 
guns, the defences were by no means to be despised. The 
complete failure of this second assault with a loss of about 
7,300 — one-fourth of the attacking force — changed for the 
time the whole aspect of the campaign, and rendered the posi- 
tion of the Russian army in Bulgaria temporarily precarious. 
The Roumanian contingent having been brought across the 
Danube, and Russian reinforcements having arrived, the 
total force before Plevna reached a strength of about 75,000 
Infantry, with 9,500 Cavalry, 364 field guns, and 24 siege 
guns. On the 11th September, a general assault was 
delivered, preceded by a three days' bombardment, but was 
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repulsed with a loss of about 17,600, amounting to 31 per 
oent. of the troops engaged, and 23 per cent, of the total 
strength before Plevna. No. 1 Grivitza redoubt alone re- 
mained in the hands of the Allies. On the 18th July, the 
Roumanians made an attempt on No. 2 Grivitza redoubt 
(Plate IX.), which was repulsed with a loss of about 400 
men. 

On the 28th September, Todleben arrived, and a syste- 
matic investment was resolved upon. By the 24th October 
the communications of Plevna were completely cut, and the 
capture of Telische by Gourko on the 28th swept away the 
last Turkish force on the Plevna-0rchani6 Une, and enabled 
the Russians to close in upon Plevna on the west side. On 
the 16th November, Gourko started for Orchani6, and the 
investing force remaining before Plevna consisted of 5,000 
Cavalry, 107,000 Infantry, 40 siege guns, and 510 field guns.^ 
During the investment the Roumanians carried on a syste- 
matic attack (Plate X.) against No. 2 Grivitza redoubt, 
and on the 19th October delivered two assaults, their 
trenches being then within about thirty yards of the ditch. 
These assaults were repulsed with a loss of over 900 men. 

On the Green Hills, Skobeleff seized and entrenched 
a position within a short distance of the Turkish works. 
With the above exceptions^ the operations were Limited to 
a close blockade, varied only by occasional Artillery fire 
upon the Turkish works. The Russo-Roumanian forces 
entrenched themselves strongly round the place and awaited 
the end. 

On the 10th December, Osman Pasha, whose resources of 
food and ammunition were nearly exhausted, made a gallant 
but hopeless attempt to cut his way out to the West, and 
Plevna fell after a resistance of 142 days. 

Thus, Ske Sebastopol, Plevna grew into a fortress under 

^ TodlebeiL 

5—2 
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the eyes of the besieging force ; but the two cases present 
numerous points of difference. At Sebastopol, the line held 
by the Russians, about 4^ miles in length, was very short in 
comparison with their numerical strength. Their resources 
were enormous, and in the number of their guns they 
always possessed a superiority. On the other hand, the 
Allies in 1854 brought up an immense siege train as com- 
pared with the forty siege guns employed at Plevna. From 
the first bombardment of the 17 th October, the com- 
batants were always face to face, and no such withdrawal 
of the besieging force took place as occurred at Plevna 
after the failure of the attack of the 30th July. Again, the 
commimications of Sebastopol, although practically inferior 
to those of the Allies, remained open till the last. Plevna 
was isolated after the 24th October. Finally, the soil round 
Plevna was extremely favourable to trench work on both 
sides. At Sebctstopol, as at Kars, the natural difficulties 
were great. 

Thus, although the conduct of the operations and the 
results from the point of view of Fortification bore strong 
points of resemblance, no direct comparison is possible. We, 
sitting here at home, can demonstrate to our own satisfac- 
tion how easily Sebastopol and Plevna might have been 
taken under arrangements which we are ready to detail ; 
but the fact remains that, under very different conditions, 
these two extemporized fortresses served the general pur- 
pose of Fortification, as the costly ideals of the drawing 
office have almost uniformly failed to do. 

There was no magic about the Plevna redoubts, and no 
special excellence of design ; but the Turks, probably because 
they were not hampered by theoretical considerations, 
grasped and applied some great principles, winning corre- 
sponding advantages. Plate IX. shows No. ^ Grivitza 
redoubt, which may be regarded as fairly typical. The 
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existence of this little work was not known at the time of 
the great assault of the 1 1th September ; because it was 
efiEeotually masked by maize, which ought to have been cut 
down so as to give a free field of fire for whatever number 
of yards the text-books may agree to lay down. The result 
of this neglect to " clear the foreground " was that the 3rd 
Roumanian Division, told off to assault No. 1 redoubt from 
the north, after making its way with difficulty up a steep 
slope covered with brushwood, came unexpectedly upon 
No. 2, and was repulsed with heavy loss. Further, the 
capture of No. 1 redoubt, the so-called key of the position, 
at an immense sacrifice of life, proved practically valueless. 

Against the little No. 2 Grivitza redoubt on a square of 
forty-six yards side and commanded at 300 yards by No. 1 
redoubt, an elaborate formal attack was carried on (Plate X.), 
ending in the establishment of mines under the parapet. 
These operations may appear at first sight necessarily super- 
fluous, but that similar instances are recorded even before 
the era of the breech-loading rifle. At Cassel in 1762, a 
little earthwork was regularly besieged, and at Ciolberg in 
1807 a small detached field redoubt made a resistance of 
forty-four days. In 1870, the Perches redoubts at Belfort 
were honoured by systematic approach (p. 63). 

The Plevna works are easy to criticise. The square trace, 
almost universally adopted, gives large " dead angles." 
" Undefended space " existed to a surprising extent. The 
relative traces of adjacent works were often guiltless of any 
mutually flanking purpose. One important group of works 
was completely commanded by a ridge which appeared to 
tower over it. The ditches had no flank defence of any 
kind. " Every (provisional) fort should be provided with 
a keep," said one of our text-books.^ No work at Plevna 

^ Written some time after the siege of Paris, which in the opinion of 
other authorities (Heyde and Froese) sufficed to kill the reduit. 



70 FORTIFICATION 

had anything of the sort ; nor was there room for it. While, 
however, in these and other respects, the Plevna defences 
were theoretically deficient, the Turks appear to have fully 
realized certain principles of far greater importance in war. 

Plevna was to be defended with the rifle mainly, and scope 
must therefore be allowed for its use.^ A long line of defence 
had to be held. Closed redoubts on the tactical points, 
supplemented by numerous light trenches on front and 
flanks, met the case, providing for a great development of 
rifle fire ; while; at the same time, the temporary loss of 
portions of these trenches mattered little. The Russians 
had an immense superiority in Artillery, and would be able 
to render the manning of the redoubts scarcely practicable 
under fire. The garrisons must therefore be close at hand 
and able to occupy their stations at short notice. This 
condition was fulfilled, not only by liberally providing cover 
in the works themselves {see Plate IX.), but by locating them 
in some cases so that the ground fell immediately in rear, 
thus greatly facilitating the protection of the reserves. This 
tendency to draw back the works from the positions in 
which we are accustomed to place them was based on a 
correct instinct. With an excellent breech-loader and 
plenty of ammunition, the distance required to repulse an 
assault is comparatively short. 

The principal defect of the Plevna defences was the com- 
plete absence of all obstacles, for the construction of which 
there was no suitable material at hand. The sides of the 

^ In an elaborate design for a large permanent fort, the cost of which 
would be at least £60,000, the two front faces have 42 yards of infantry 
parapet, and there is no covered way. The front face of No. 1 Grivitza 
redoubt provided 32 yards, and the covered way 86 yards more. As 
regards frontal development of rifle fire at long range, therefore, the little 
work thrown up in the field far surpassed the costly permanent fort. At 
oloee quarters, the advantage would be only four to three in favour of the 
latter. i- .' 
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ditches stood at steep slopes ; but the degradation of the 
parapet under the heavy Artillery fire to which the works 
were subjected somewhat facilitated assault. The addition 
of good obstacles would not only have saved No. 1 Grivitza 
redoubt from capture, but may fairly be set off against the 
tactical errors committed by the Russians. 

Plevna, like Sebastopol, supplies no argument against 
permanent works built in peace-time ; but, in common with 
all the experience of war, it distinctly proves that the For- 
tification which has been arrived at in defiance of the law 
of the survival of the fittest^ may be safely relegated to the 
domain of abstract speculation. 

While Tewfik's extemporized place of arms was holding 
the Russians completely at bay in Bulgaria, the far more 
ambitious fortress of Kars fell into their hands for the third 
time. Elars, taken in three days in 1828, was only starved 
into surrender in 1855, after a splendid resistance of five 
months, during which heavy losses were inflicted on the 
besiegers. Permanent defences having been added, the 
fortress was stormed on the night of the 17- 18th November, 
1877, with a loss of 2,273 all told, having made a resistance 
of about thirty days. On the 15th October, Moukhtar 
Pasha's army had been routed on the Aladja Dagh, 
" nearly half of it being destroyed."^ Moukhtar himself 
reached ELars during the night of the 15th- 16th October " in 
the midst of the disorganized, panic-stricken fugitives." 
" Taking 2,800 men who were in a reasonable state of 
organization," he abandoned Kars to its fate. The fortress 
had twelve detached forts and a citadel, nearly all built 
after the Crimean War. The weight of the assault fell 

^ The evolutioii of Fortification appears to have prooeeded under an 
arbitrary and artificial selection akin to that which has given to us the 
pug dog and the lop-eared rabbit. 

* " Russian Army and its Campaigns." — Greene. 
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upon three works in the plain to the south-east of the 
town — ^Hafiz, Kanly, and Souvari. Hafiz was a square 
redoubt on a side of 400 yards with bastions at the angles, 
traversed parapet, ditch twelve feet broad and six feet 
deep, with a three-storied casemated barrack at the gorge. 
Kanly consisted of two square redoubts on a side of 150 
yards, with a lunette in rear, having bastioned faces and 
a two-storied casemated barrack closing the gorge. Souvari 
was a simple lunette, and, in common with several of the 
remaining works, had no ditch. The works generally had 
no secure casemate cover and no water-supply ; Hafiz and 
Kanly alone had traverses, and earth for repairs was not 
available. 

Kars was invested shortly after the battle on the Aladja 
Dagh, and a bombardment from forty-eight siege guns was 
opened on the 11th November. The results appearing to be 
small, it was determined to assault. A moonlight night was 
chosen in order to surprise the garrison, and at the same 
time avoid the ample chances of disaster which operations 
undertaken in the dark necessarily involve. The Turks ap- 
pear to have been entirely unaware of impending danger. 
Fort Souvari was completely surprised, and captured with- 
out firing a shot. The two columns of ten battalions told 
ofif to attack Fort Kanly were checked under fire by some 
trotis de loup in front. The eastern redoubt was, however, 
stormed and the western redoubt turned without much 
difficulty ; but the work in rear offered considerable resist- 
ance. The reserves were brought up and both flanks were 
turned, a portion of the garrison still holding out in the 
casemated barrack till threatened with dynamite. In front 
of Fort Hafiz also the attacking force of five battalions was 
discovered before it could close, and about 2,600 men 
swerved to the right to attack some trenches on the Kara- 
dagh. Hafiz was ultimately assaulted in front simultane- 
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ously with a flank attack from Fort Kanly, and was oarried. 
The Turks endeavoured to shelter themselves behind the 
casemated barrack which had been ruined by the Russian 
Artillery fire, but were caught, and "annihilated."^ Fort 
Karadagh was an earth bank laid out on the bare rock with 
a bastioned trace in front. There were neither ditches nor 
traverses, and the barracks with which the gorge was to 
have been closed were unfinished. There was, however, an 
interior cavalier forming a species of keep. The Russian force 
diverted from the attack on Fort Hafiz succeeded in entering 
Fort Karadagh, and followed the Turks into their interior 
work. The loss of the four forts above named sufficed to 
procure the surrender of the citadel and all the works on 
the left bank of the Kars River. 

While, however, the Russians achieved an almost unbroken 
success on the right bank, the assault of Fort Tchim and an 
unpremeditated attack on Fort Tekmass resulted in com- 
plete failure. Fort Tchim, the nearest work to Souvari, 
on the other side of the river, a lunette with a closed 
gorge, but without ditches or traverses, was surprised and 
attacked in rear by the three battalions which had captured 
Souvari ; but the Russians were repulsed. A little later an 
independent attack was delivered in front by one battalion, 
which did not even succeed in reaching the work. Fort 
Tekmass, a weak edition of Fort Kanly, having no out- 
works or casemate barracks, was attacked by three batta- 
lions, who were so much cut up as to be " practically of no 
more use during the night." 

Kars in 1877 clearly made a poor defence, although the 
respective strengths of the garrison and of the attacking 
force were curiously similar to those of the combatants of 
1856 (see pp. 36, 37). Though faulty in many respects, the 
defences in 1877 were of a much higher technical order than 

^ Report of Grand Duke MicbaeL 
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Colonel Lake's works, mainly built of piled-up stones col- 
lected after the arrival of the besiegers. Moreover, cholera 
had not appeared in Hussein Pasha's camp. There is little 
to learn from the third siege of Kars, which, however, fur- 
nished further proof of the small influence of the so-called 
technical qualities of Fortification in comparison with 
general tactical conditions. You cannot make an indifferent 
and badly handled force safe with aU your money and art. 
Given a sufficiency of supplies and ammimition, any ration- 
ally conceived defences are sufficient for the purpose of 
steady troops ably commanded. 

The barrack in the gorge of Fort Kanly which appears 
to have accidentally escaped destruction by the Russian 
Artillery fire, to which it was fully exposed, proved a 
godsend to the advocates of keeps, reduits, citadels, etc. 
The late General Brialmont^ welcomed this " exemple re- 
marquable de VviiliU des reduits " as a support to an ex- 
cessively thin argument in which the entire question was 
begged at an intermediate stage by the assumption that 
keeps " double the moral force of the garrison," and allow 
its strength to be diminished. The case of Fort Kanly 
simply shows that, if a redoubt presents no obstacle what- 
ever to assault, and can in addition be turned without diffi- 
culty, an intact loopholed building will afford a temporary 
refuge to such of the defenders as can manage to escape 
into it — more than 500 Turks were killed in the outside 
work. This must have been a sufficiently evident pro- 
position at all periods ; but the further step — ^the acceptance 
of the reduits proposed by General Brialmont, which are 
inside a deep and over-flanked ditch, and which, moreover, 
would be practically valueless if the real line of defence had 
fallen — does not follow therefrom. 

The works constructed in England after 1859 were 

^ " La Fortifioation du Temps Pr^nt." 
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specially favoured by circumBtanoes, as was pointed out 
by lieutenant-Colonel (the late Lieutenant-General Sir T. L.) 
Gallwey, R.E. : " We as a nation may consider ourselves 
fortunate that the defence of our principal ports has been 
postponed to the present time." With few exceptions, 
these works were constructed after rifled ordnance had 
unmistakably proved its powers. The evidence given before 
the Royal Commission which reported on the 7th February, 
1860, is conclusive on this point, and the certain superces- 
sion of smooth-bore guns was thoroughly recognised by all 
the most competent witnesses. Thus, Captain Hewlett, 
R.N., stated : '' I need not say how important it is that 
Armstrong's grms should be substituted as soon as possible 
for the common ones in the defence of our arsenals." General 
Sir J. Burgoyne spoke of " five-mile weapons," and added, 
" Not only Armstrong's, but any rifled grm will do the same 
thing." Sir W. Armstrong testified : " The extreme range 
I have reached is 9,175 yards ; at a distance of 8,000 yards 
I think that an object occupying an area of ground 100 yards 
by 60 yards width would receive about one-third of the 
shells fired at it from land batteries ;" and he further ex- 
pressed the opinion that " it would be very unsafe to pre- 
sume that guns of equal power may not be brought against 
us during the next two or three years." As regards high- 
angle fire. Sir W. Armstrong was equally clear that rifled 
ordnance would entirely supersede smooth-bore mortars, and 
he informed the Commission that he had obtained the 
"greatest results at 36 degrees," significantly remarking: 
" that you can strike a wall . . . firing with low charges 
at a rapidly descending angle, is certain." 

Similarly, the Committee, of which H.R.H. the late Duke 
of Cambridge was president, reported on the 22nd February, 
1859, that the guns of the'day, " even at their present ranges 
(and there^is every prospect of their being further increased), 
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wiU require that an enemy be kept at a distance of 9,000 
yards." Obviously, therefore, any notion that the danger 
of long-range bombardment to fortresses is the direct result 
of the introduction of long breech-loading guns is entirely 
fallacious. The danger existed and was completely foreseen 
many years previously. 

The conditions under which the greater part of the de- 
fences of England and of the four Imperial fortresses abroad 
were designed were thus far more favourable than those 
which faced the projectors of the Paris forts of 1840. A 
revolution in arms had already taken place, and the best 
minds of the day had fully grasped its portents. A further 
advantage existed in the rich experience gained at a heavy 
cost in the Crimea, which had made a profound impression 
on all who were able to grasp its meaning. 

A detailed examination of the designs of the works in 
question with a view to ascertain how far they conformed to 
the conditions of the day, and how far mere theory was 
permitted to override the teaching of war, though specially 
instructive from the present standpoint, would be mani- 
festly inexpedient. The works were large, elaborate, and 
costly. The bastioned trace to which the French engineers 
had clung with so much wasted affection was happily super- 
seded, its place being taken by caponiers, occasionally of 
monumental proportions. The single line of fire of the 
flank was replaced by two or three tiers in the caponiers. 
The high scarps with the disadvantages subsequently demon- 
strated were retained ; notwithstanding that Sir W. Arm- 
strong's evidence, taken in conjunction with the results 
obtained in the experiments carried out with smooth-bore 
ordnance at Woolwich sixteen years previously, and with 
light rifled guns at Juliers in 1860, supplied a strong argu- 
ment for the Camot detached wall. Theory decided that 
the latter provided special facilities for escalade — ^a delusion 
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which experiment would have dispelled.^ The result was 
in some cases a revetment barely able to sustain its normal 
load. The principal characteristics of these works are large 
size, high command, broad and deep ditches, tall caponiers. 
The trace is fairly simple, though the interior arrangements 
are sometimes complicated. There are keeps in some cases, 
and two-storied casemate barracks are to be found. Unlike 
the Paris forts of 1840, the gorges are specially treated. It 
was considered that only Infantry would be able to penetrate 
between adjacent works, and thus, concurrently with a gorge 
provided with a deep ditch, a three-storied caponier, and a 
drawbridge, might be found a main magazine offering a 
3 feet 6 inches vertical wall to any projectile arriving with a 
fall of two or three degrees. The dwelling casemates being 
similarly exposed, it is clear that the works were regarded 
as unassailable in rear by Artillery fire, or by long-range 
Infantry fire, even in the absence of an enceinte. Taken 
as a whole, the guiding principle of these works seems 
to have been to provide large enclosures secure against 
assault — so long as they were not subjected to the fire of 
siege guns. The measure of such security reached the 
highest standard which the most exacting theory would be 

^ The only comparatiye experiment to which the writer is able to refer 
is recorded by Von Brunner. 

1. Scarp 30 feet high, counterscarp 22 feet high. 

The time, from the arrival of the escalading party at the top of the 
counterscarp to the moment when twenty men had climbed the parapet, 
was Si minutes. 

2. Detached toaU 20 feet high, counterecarp 17 feet high 
Time, also 8^ minutes. 

Assuming parallel conditions to have been secured, the detached wall 
proved to be the best physical obstacle, for it was little over half the 
height of the competing scarp, and was combined with a counterscarp 
6 feet lower. 

The increase of the obstacle to escalade secured by the adoption of the 
detached wall was afterwards recognised in our text-books. 
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likely to demand ; but this ideal was only attained by an 
expenditure so heavy as to cause a reaction which prevented 
the defences themselves from being properly completed. In 
matters of Fortification the experience of war sometimes 
reverses the order of importance which theory prescribes, and 
a parapet composed mainly of large, hard, and sharp stones 
would prove to be a greater practical disadvantage than 
a caponier of only one story, or even the absence of a 
drawbridge. 

Reviewing the development of Fortification as dealt with 
thus far, it appears impossible to escape the inference that 
the teaching of war had been too frequently neglected, and 
that bare theory was permitted to run rampant. The best 
Fortification, judged by results, has been that improvised 
by stress of circumstance, unspoiled by the debasing influ- 
ence of the text-book, and not demoralized by the technical 
possibilities opened out by large expenditure. In the works 
constructed after 1860 at our home ports and fortresses 
abroad, no sufficient indication of the results of the expe- 
rience obtained in the Peninsula, the Crimea, and the 
American Civil War, can be traced. Some of these works 
might have been designed by clever cadets, quick to recog- 
nise the niceties of technical artifice, but unable, from 
sheer immaturity of thought and want of study, to grasp 
the broader aspects of the science in its relation to war. 
It is nevertheless evident that the rich and varied war 
experience available was fully appreciated by many minds, 
and that but for the want of all real organization of scientific 
thought, the progress of Fortification would have been more 
wisely ordered. 

Illustrations of the way in which the science lagged 
behind its leaders could be multiplied indefinitely. To take 
one simple specific instance ; as has been pointed out above, 
the embrasure was roundly condemned in 1796. In 1839 
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Smola^ pointed out that high carriages were essential. In 
the judgment of the Prussians, Diippel killed the low car- 
riage and embrasure for siege batteries ; a fortiori, both 
ceased at the same time to be applicable to the- front faces 
of land works, and Colonel (the late Field-Marshal Sir L.) 
Simmons stated in 1866 : *' I think it is very doubtful if we 
should use embrasures at aU."^ The siege of Paris might 
surely have served to remove any lingering doubts on the 
subject ; yet, more than three years later, haxo-casemates, 
infinitely more objectionable than embrasures, were being 
erected on the front faces of a land work, and the same 
anachronism was perpetrated even as late as 1883. 

Precisely similar evidence is forthcoming in relation to 
coast batteries. Sir J. Jones significantly recorded the 
experience obtained in the naval attack on the Castle of 
Scylla in 1806, where it was *' altogether surprising to 
observe the mischief which had been produced by shot 
which had deflected from the cheeks of the embrasures and 
entered the casemates."^ Sir J. Burgoyne, in a paper 
written in 1849, stated : ** Among the inconveniences appre- 
hended to coast batteries are the openings of embrasures in 
masonry by which shot that would otherwise have turned 
without injury . . . are deflected on to the gun and into 
the battery." 4 This principle, so clearly recognised, was 
widely ignored. Thus, for example, splayed vertical walls 
10 feet high were introduced in Fort San Leonardo at Malta, 
effectually neutralizing the value of the guns there mounted, 
and aptly illustrating the divorce between theoretical Forti- 
fication and the teaching of war.^ 

Again, before the Crimean War, Sir H. Jones wrote : "It 

1 *' Handbook for k,k. AriiUerie Offiziere.'' 

2 B.E. ProfessioDal Papers, vol. sdv. 

3 <* Peninsular Sieges.'* 

« " Coast Batteries.'' B.E. Professional Papers, 1849-60. 
^ These atrooities have since disappeared. 
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becomoB the duty of the engineer charged with the defences 
of a maritime fortress so to arrange his batteries that the 
defence may be from several points distant from each other 
... on commanding situations, and not a fleur ffeau, which 
has heretofore generally been the case . . . for the principal 
defence, height must be attained."^ Sir J. Burgoyne, at 
nearly the same period, held that '^ the best disposition for 
guns against shipping is to disperse them very muoh."^ 
The experience of Sebastopol fully bore out the above 
views, and Todleben enforced the lesson with the weight 
of his great authority, supported by the results obtained 
by the fire of the Telegraph and Wasp batteries. This plain 
teaching was almost completely ignored in this country. 

Sure and certain progress in Fortification can be attained 
only by a careful study of the war experience of the past> 
combined with the indefinable faculty which can grasp, 
retain, and apply great principles without being either 
swayed by the spurious authority attaching to formulas 
oft repeated, or led astray by the will-of-the-wisp lights of 
coloured instances. 

^ ** Peninsular Sieges." Editor's note. 

2 " Coast Batteries." B.E. Professional Papers, 1849-60. 



MODERN PROPOSALS 81 



CHAPTER VIII 

SUMMABT OF MODERN PBOPOSALS — LIBUTBNANT-COLONEL 
SCHUMANN — GENERAL VON SAUBR — GENERAL SOHOTT 
— ^M. MOUGIN — ^LIEUTENANT-COLONEL VOORDUIN — " UN 
PIONNIBR " — GENERAL BRI^lLMONT — CUTOLAS 

Recent years have produced few new proposals in regard 
to the design of permanent land defences, and since the 
completion of the defences of the Meuse and of Bucharest, 
which were in progress when the first edition of this book 
appeared, there have been no striking developments of 
fresh construction. While refraining from building new 
works on a large scale, most Powers have, wholly or in part, 
revised their armaments in accordance with modem 
standards, and the strengthening of existing forts by the 
addition of masses of concrete has been carried out in many 
cases. 

The following general ideas arose in consequence of the 
increase of the power of Artillery and the introduction of 
high explosive shells, from which great results were expected. 

Thus the late lieutenant-Colonel Schumann, of the Prus- 
sian Engineers, the designer of many of the structures made 
by the Griison firm at Buckau, held that '* armour-plated 
Fortification is really advantageous only when it is applied 
without stint. If combined with defence a cid ouvert the 
advantages diminish " — a proposition which is unexception- 
able from the manufacturer's point of view. The armour 

6 
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was not intended to be applied to forts of the conventional 
type, since it was desired " deploy er toute la vigueur de la 
dSfense sur une ligne simple de coupoles cuir assist The 
12-cm. gun (Plate XI.) was adopted as being the heaviest 
type capable of being mounted in a disappearing cupola. 
Each gun was to be supplemented by two 12-cm. (or 16-cm.) 
mortars, also clothed in armour. In some cases the 21-cm. 
mortar would be employed (Plate XII.). The close defence 
was provided for by quick-firing guns, partly 53 ram. in dis- 
appearing cupolas (Plate XIII.), and partly 37 mm. on 
" traveUing shield mountings " (Plate XIV.). 

Plate XV. shows a typical Schumann battery.^ The trace 
is an arc of a circle, along which are distributed six 53-mm. 
quick-firing guns (6, 6 . . .) motmted in disappearing cupolas 
(Plate XIII.). Between the cupolas are small shelters for 
the gun detachments, as shown in the section EF. In front 
is a parapet en glacis and an abaiis (see section AB). On the 
flanks are wings, each mounting seven 37-mm. quick-firing 
guns on travelling shield mountings. At a is a disappearing 
cupola containing one 12-cm. gun (Plate XI.), and close in 
rear of this cupola are two mortars, mounted as shown in 
Plate XII. In an advanced position in front of the battery 
are seven additional 37-mm. quick-firing guns mounted in 
the same way as those on the wing parapets. 

The several modes of mounting the armament are shown 
in Plates XI. to XIV. The 12-cm. gun (Plate XI.) is placed 
in a cupola, which, when raised to the firing position, just 
allows the muzzle to clear the parapet. When the cupola is 
eclipsed the turtle-back shield SS closes the opening at the 
top, like a valve upon its seating. An arrangement of 
levers and counterpoises allows the cupola to be raised and 
lowered at will. There are no means of laying the gun 
except by directions received from an observing station 
^ Taken from ** Les Affdts Cuirasses." — Julius von Sohiitz. 
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outside, and all the operations of loading, etc., must be 
performed by artificial light. 

The disappearing cupola for the 53-mm. quick-firing gun 
(Plate XIII. ) is similar in general arrangement. Little sight- 
holes are, however, provided in the side armour, so that, 
by raising the cupola, a view of the field of fire can be 
obtained. Eire is directed from the outside, and ^^ ei la 
voix du commandarvt n^est pcta suffisante, on transmet signav^ 
a Vaide du petit comet suiase.^^ 

The " travelling shield mounting," or portable cupola 
(Plate XIV.), is a cylindrical iron box furnished with a turtle- 
back armoured roof which revolves about a central spindle. 
By means of a pair of wheels and shafts the whole structure, 
which weighs 1^ tons without ammunition, can be trans- 
ported by horse draught, and placed against a natural or 
artificial bank, or buried in the ground up to the level of the 
lower edge of the roof shield. The shield and gun rotate 
together, enabling the latter to be fired all round the 
circle. A sight-hole is provided, but the fire must be 
mainly directed by word or signal from the outside, since the 
field of view at any given position of the cupola is extremely 
limited, and a small amount of smoke would obscure 
^vision. 

The mortar (Plate XII.) is of spherical form, the muzzle 
and breech having a small protrusion as shown. The 
spherical portion is made to fit a circular opening in the top 
of a domed chamber formed by four chilled iron plates. The 
mortar itself rests upon a pillar partly formed of wood, and 
capable of rotating about its vertical axis. The recoil is 
taken upon the chilled iron plates in rear of the position in 
which the mortar is fired. There is no light in the chamber, 
and all laying is performed by directions from an outside 
observing station. 

A similar form of mounting is provided for a 12-cm. 
fc. 6—2 
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spherical mortar, but the cast-iron dome is replaced by a 
brick and concrete chamber covered with a horizontal shield. 

Genera] von Sauer, of the Bavarian Artillery, regarded 
ddtached forts of the accepted type as useless, and proposed 
to employ a line or lines of two-gun cupolas, intended to 
play the rdle of the f filmed towers of linz. He maintained that 
each cupola would constitute an admirable observing station, 
and that its armament could only be silenced by the heaviest 
siege artillery at ranges not exceeding 1,000 m. Allowing 
an interval of 600 m. for a single line of cupolas, or 1,200 m. 
if there are two lines arranged chequerwise, a total of 
100 cupolas is required for a perimeter of 60 km., and 
their garrisons would amount only to 2,000 men. Thus 
economy in men and in the cost of the works was claimed. 

General Schott held that as few positions as possible 
should be fortified, and that the inducements to bombard 
should be reduced to a minimum by plfiicing all military 
stores outside the town to be defended. His main line of 
defence consisted of lengths of " detached fronts " 700 m. 
long, mounting fifty to sixty guns, and protected on the 
flfitnks by strong works, es^h provided with twelve machine- 
guns capable of a totfid delivery of 28,000 bullets per minute. 
The detached fronts have a ditch 4 m. deep with obstacles, 
and the flank works have deep revetted ditches. In advance 
of the main line are plfitced Schumann cupolas. There is no 
enceinte. 

M. Mougin, a director of the St. diamond firm, is the 
inventor of a cupola, and of a new system ^ of Fortification 
depending upon it. His fort is simple in conception, con- 
sisting of a huge block of concrete (Plate XVI. and Figure, 
p. 99) buried in the ground, and carrying on the top three 

^ " Lee nouveaux ezplosifs et la Fortification/* 1887. 
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oupolas (a, a, a), each mounting two 15-cm. guns. Four 
disappearing oupolas (&, b, b, b), each containing two machine- 
guns, complete the armament. Observing stations, electric 
lights, ventilating fans, and all the resources of science, are 
included in the block of concrete, which is to be garrisoned 
by thirty or forty skilled mechanics. The subterranean 
maze is entered by a well, cunningly guarded and closed by 
an iron armour plate, raised and lowered by a hydraulic 
ram. " The portier only sets the lift in action when he 
has heard the countersign and when the toureUe a Sdipse de 
garde has recognised the arrivals." In the tunnel below the 
lift " a number of chicanes analogous to those which the 
engineers of the Middle Ages " delighted to employ are 
provided for the annihilation of an enemy who has gained 
admittance by stratagem. There is no ditch, and the self- 
defence of the fort depends upon the eight machine-guns. 
To defend the intervals and supplement the Artillery fire 
of the forts it was proposed to provide a double Une of 
railway encircling the position, and covered by a rough 
parapet planted with shrubs. Trucks canying guns on 
hydro-pneumatic mountings run on the outer line, and 
being provided with a double set of wheels, can be trans- 
ferred to branch lines at right angles. Thus this mov- 
able armament can be brought into action at any position 
along the line of rail and can be rapidly concentrated ; 
while, by means of cross lines, individual guns can be trans- 
ferred to the inner line of railway and moved along the 
rear of other guns in action. Great economy was claimed 
for this system, which was estimated to cost from one-third 
to one-half the sum required to create a fortress of previous 
type possessing equivalent resisting powers. 

Lieutenant-Colonel Voorduin, of the Dutch Engineers,^ pro- 
posed a novel combination of concrete and iron. His forts, 

^ '' Projet d'un Fort 8ati8£ai8ant aux exigences aotuelles,' 1887. 
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2,200 yards apart, consist of a long mass of concrete covered 
in front by an earth parapet (Plate XVII.). Over the centre 
of the rear line of this mass is mounted a two-gun cupola, 
and protruding to the rear immediately behind this cupola is 
a casemated shielded caponier battery mounting three guns 
on each face, by which the intervals between adjacent forts 
are flanked. The form of the fort is simply a parapet broken 
slightly outwards at the centre, and in rear a second nearly 
parallel, but considerably lower, parapet forming the gorge. 
There is thus practically no interior space, and the garrison 
are housed in the rear caponier battery, and in casemates 
built into the concrete mass. A wet ditch surrounds the 
work, flanked in rear but not in front, by the caponier 
battery. The main Artillery defence is entrusted to con- 
cealed batteries placed between the forts. This system was 
devised to meet the conditions of flat, featureless sites, such 
as those of Holland. 

" i/n Pionnier^^^ abandoned works of existing type 
altogether, and disbelieving the theory of complete pro- 
tection, advocated the decentralization of the fort and its 
replacement by a group of batteries, Infantry trenches, etc., 
provided with an encircling belt of permanent entanglement 
100 feet wide. Plate XVIII. shows the general idea of this 
defence by " dispersed elements." The fighting line con- 
tains eight batteries (a, a,a,.,)^ each of four guns. Between 
these batteries there are simple lunettes (e, e, e . . .) for 
Infantry defence, and the available space permits of the 
establishment of supplementary guns completing the war 
armament. A railway runs along the rear of the fighting 
line, and disappearing guns on trucks are freely employed. 
The ordnance intended for indirect fire is placed in a 
second Une. About 600 yards in rear of the fighting 

^ " Les Forts et la Melinite," 1888. 
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line, and apparently on the reverse slope of the position, 
is the " £liment passif " — i.e., a group of bomb-proofs 
to accommodate stores and to shelter one-third of the 
garrison. The rest of the barrack accommodation is 
provided for by dispersed buildings not bomb-proof, and 
placed near the lines of railway. The powder magazines 
also are to be dispersed, and to hold not more than 20 tons 
each. Special attention is to be given towards securing 
the invisibility of the works. The estimated armament of 
such a group of " elements " is sixty guns, and the garrison 
760 men. 

The late Greneral Brialmont, in ''La Fortification du 
Temps Present " (1885), practically retained the familiar tj^e 
of detached fort with great command, but since " Vemploie 
dea haUeriea cuiraasiea s^impose a la cUfense,^^ cupolas are 
interpolated both on the ramparts and in the reduit. The 
cupolas are to be protected by bonnettes of earth to be cut 
down as the enemy approaches. Rifled mortars are em- 
ployed in conjunction with the cupolas " pour riposter a 
VennemV^ Every fort liable to systematic attack is to 
have a reduit, and every fortress an " enceinte de sureU " 
capable, apparently, of resisting a second siege, and provided 
with armour-plated batteries running on a line of railway. 
The forts have all the usual artifices — ca^poniers " a oreUles 
de cfujU,^^ machicovlia, etc. A minimum height of 7 m. 
is prescribed for escarps, but railings are elsewhere com- 
mended, and it is not by any means clear what is really 
considered the best treatment of the ditch. '' The most 
redoubtable " mode of attacking a fort is said to be the 
employment of "ponte volants,^^^ but even this danger can 
be met by providing coupoUa a Adipse, which are accordingly 

^ The " potU voUtrii " of the French army at this period was a hannlees 
portaUe gangway used for the entrainment of horses and military carriages. 
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favoured. The book abounds in apparent contradictions 
and instances of special pleading. 

In a later work^ General Brialmont discussed the effect of 
the introduction of large shells, charged with a high explosive, 
upon Fortification generally, and proposed modified designs 
of forts. There are more cupolas, and the bomb-proofs are 
strengthened. Caupoles a iclipse figure largely, and there 
are various alterations in detail, but in general conception 
the works remain practically unchanged. 

TYPICAL FORT (BRIALMONT). 
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a, a, Cnpolas for two 16 -cm. guns each. 

bf 6, 6, Cupolas for one 21 -cm. howitzer each. 

c, c, c, c, Cupolas, disappearing, for one gun each. 

df dy d, d, Flanking casemates. 

e, c, . . ., Underground communications. 

The sketch given in the Figure explains one of the types 
of fort designed by General Brialmont — a large work with 
a front of about 260 yards and a depth of 160 yards, 
designed for Artillery defence. 

* " Influence du tir plongeant et dee obus torpillee but la Fortification," 

looo* 
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In the designs of the forts on the Mease, General Brialmont 
adopted M. Mougin's concrete citadel, and surrounded it 
with a heavily flanked ditch on a triangular or four-sided 
trace. All the means of communication are subterranean. 

Thus a majority of the authorities cited was in favour 
of a wholesale recourse to armour protection, which is 
made the basis of some of the systems proposed. It will 
be noted that in these cases al] idea of Infantry defence 
practically disappears. 

General von Sauer, Lieutenant-Colonel Schumann, and M. 
Mougin proved the courage of their convictions by frankly 
accepting the cupola and founding their projects upon it. 
" Vn Pionnier " alone rejected the fascinations of iron 
Fortification, and, selecting M. Mougin's preposterous 
artificial mountain defended by mechajiics for special con- 
demnation, easily succeeded in demolishing the ^' gigantesque 
bloc en h&on " which General Brialmont regarded as " excel- 
lent " in conception, and later adopted. 

The idea dominating these projects was evidently that the 
increased power of Artillery and the employment of large 
high explosive shells would quickly render hors de combat all 
a defender's guns, and that by putting the latter behind 
armour they would secure immunity, and would obtain 
such an advantage that Infantry might be dispensed with, 
the fort becoming practically an Artillery position alone. 
Before accepting this proposition it is necessary to consider 
the questions involved. 

It is of importance to know that at Bourges the dreaded 
" obtis torpiUes " produced craters 30 cm. (about 12 inches) 
deep in concrete, but when it is added ^ that from six to 
eight such shells must fall on an area from 1 to 2 m. square 
in order to breach a thickness of 1*50 m., a fresh set of 

^ ** Influence du tir plongeant," eto. 
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considerations is introduced^ on which target practice can 
throw some light. 

During the long and costly experiments carried on at 
Bucharest in 1886-86, 164 rounds were fired from the Krupp 
21-cm. mortar at targets of about 40 square metres area 
without obtaining a single hit. The range was 2,700 
yards ; the targets were towers built upon a level plain ; 
the shooting conditions were ideal, and the fall of each shell 
was telephoned back to the firing-point ; but it must have 
been evident to the least instructed observer that to attempt 
to group six or eight shells on an invisible area 2 metres 
square would have been absolutely futile. Superadd siege 
conditions, and the worthlessness of the data, on the strength 
of which General Brialmont provided casemates with vaulting 
from 2' 50 to 3 m. thick, and even allotted 7 feet 6 inches of 
concrete under 9 feet of earth to the counterarches of a 
counterscarp, will be evident. 

The basis of much of the disagreement of the professors 
probably lies in their varying appreciation of the significance 
of the results of target practice. For the purposes of 
Fortification, however, it is the probability of being hit 
which alone has to be considered, and while it is always 
interesting to know the maximum possible effect of indi- 
vidual projectiles, this information may have no bearing 
whatever upon the question of design. 

If by any process of enchantment a soldier's body could 
be rendered impervious to shot and shell save for an area 
of 3 or 4 square inches, he would move about under fire 
with remarkable equanimity. He may be killed, but his 
chances of escape are considerable. The relative immunity 
from danger which Mr. Jorrocks claimed for hunting as con- 
trasted with war would be reversed. If equal or greater 
chances are provided for a gun, a casemate, or a cartridge 
store, the reasonable requirements of war may be fulfilled. 
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since absolute security is incompatible with combatant 
action. 

Erect a target on the far side of a belt of wood, and a 
person of the dullest imagination standing beside a gun on 
the near side will rise to a conception of the futility of 
shooting. If, however, a map or a chart is under con- 
sideration on an office table, the theorist will detect with 
triumph a patch of water — ^perhaps within a few yards of 
a dangerous reef — ^whence a vessel can fire a shell which may 
enter at the rear of a perfectly invisible emplacement and 
may render its gun hots de combat} The fact that, in accord- 
ance with the ordinary laws of probability, the ship might 
fire into the air for several years before such a hit could be 
looked for is ignored, and even the elementary principles of 
ballistics are sometimes set aside by a mind imbued with 
an indiscriminating dread of being " taken in reverse." 

Similarly, the assertion that a few yards of parapet can 
be " enfiladed " is frequently considered as conclusively 
damnatory of a design. It is, of course, disastrous under 
certain conditions to be either taken in reverse or enfiladed ; 
but the sole measure of the danger is the probability of 
being hit, or, in other words, the practicability from the 
enemy's point of view of carrying on more than blind fire. 
In considering the effects of Artillery fixe upon works of 
defence it is the probabilities of hitting which alone need be 
taken into account. Blind fire into the unknown, and aU fire 
which cannot be regulated by observation, are necessarily 
as ineffective against land Fortification now as formerly. 

The relative probability of obtaining hits under different 
circumstances, upon which many of the questions of 
Fortification mainly depend, is unfortunately difficult to 
determine. Careful and prolonged experiments would go 
far to settle differences of opinion, since the cardinal objec- 

^ This is no imaginary case. 
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repeatedly disabled under service conditions. These experi- 
ments practically provided no data as to the real resisting 
power of the cupola, and their principal result was to render 
the spherical form of shield universal in later designs of non- 
disappearing type. 

A remarkable design carried out by the St. Chamond 
firm at Langonand, and purchased by the Roumanian 
Government for the defences of Bucharest, is shown in 
Plate XIX.^ In order to give complete protection to the 
gun-ports, the cupola is made to oscillate about a horizontal 
axis o, the whole weight being transferred from a rounded 
knife edge working into an inverted saddle carried upon 
a turn-table a. An opening through the centre of the 
system affords space for a vertical pillar serving as a 
guide to an ammunition lift worked from the chamber below 
the gun-floor, and conveying two projectiles and two cart- 
ridges to the guns at each ascent. The whole cupola is 
equilibrated by two trains of powerful Belleville springs, S, 
which are neither extended nor compressed when the centre 
of gravity of the structure is vertically over the axis 
of oscillation. Rotation is effected by means of a hand- 
winch carrying a chain of which one end is attached to the 
gun-floor, the other to the turn-table below, Belleville springs 
being employed at each attachment to deaden shock. In 
the firing position, the cupola is tilted up till the leg c rests 
upon the rail d. The leg contains strong Belleville springs 
imder permanent compression^ which receive the whole 
shock of recoil. The two 15>-cm. guns are independently 
counterpoised by weights, which allow them to be easily 
depressed or elevated. Traversing is performed by a 
winch in the chamber below, which turns a spind]e carry- 
ing a pinion gearing into a toothed arc surrounding the 
turn-table. 

^ Taken from ** Le G^nie avil." 
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The ideal of the many cupola designers — complete pro- 
tection to guns and men, except at the instant of firing — 
appears almost to have been attained in the oscillating 
structure above described, as well as in the disappearing 
cupola (Plate XI.). The one exposes only a port, a few 
inches in diameter, for a short period before firing, and is 
nearly invulnerable to direct fire at all other times ; the 
other is altogether invisible and unattackable by direct fire, 
except for a few moments before and after each round. 

At first sight, these modes of mounting may appear to 
possess a certain fascination. To be able to fight in safety 
has obvious advantages. The cupola guns, we are told, wiU 
be available to the last stages of a siege. The besiegers will 
be driven to put special ordnance into the trenches, or to 
bring up shells of vast capacity charged with high explo- 
sives. This, and more, is claimed, and to some minds the 
arguments in favour of the cupola in one or other of its 
many forms may appear conclusive. 

There are, however, other aspects of the matter which are 
frequently overlooked. By accepting the cupola, the guns 
are tied down to fixed positions, which immensely simplifies 
the difficulties of the siege train. If the high-angle fire, 
against which General Brialmont provided 9 feet of concrete 
over his casemates, is ever to find a favourable opportunity, 
it will surely be against a cupola, the site of which can 
generally be determined with accuracy. To dislocate 
these machines, it will not be necessary to cut through a 
great thickness of concrete, and the besieger's howitzers 
would be able to sheU a cupola deliberately without any 
possible reply from its direct-firing guns. It is considered 
necessary, therefore, to provide mortars to protect the 
cupolas, one section of the fortress armament being thus 
employed in guarding another. Unless large structures are 
introduced, requiring steam or other power, the cupola 
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guns must necessarily be weak, those of the disappearing 
structure (Plate XI.) being especially feeble, judged by 
modem standards. At Bucharest the accuracy of the fire 
from the cupola was by no means satisfactory, for reasons 
easily understood. The same guns would have shot far 
better and far more rapidly from ordinary siege mountings. 
The disappearing and the oscillating systems appear unlikely 
to give results equal to those obtained at Bucharest. 

Again, there are grave disadvantages in rendering the 
armament of a fortress wholly dependent upon observing 
stations and telephones, or electric dials. If the observer is 
killed, or the observing station wrecked, or if communication 
is interrupted, the cupola becomes helpless unless provided 
with sights and a manhole in the shield, which its partisans 
warmly repudiated. A gun which can be aimed only so long 
as telegraphic communication with an outside observer 
exists loses much of its value. The indirect fire armament 
of a fortress must of necessity depend for its accuracy upon 
observing stations, but can at need be controlled by visual 
signals. Every direct-firing gun ought to be able to be 
laid by sights. Finally, difficulties both of lighting and of 
ventilation, easily obviated in peace experiments,^ may 
assert themselves unpleasantly in actual war. 

WhUe, therefore, guns mounted in cupolas are subjected 
to some grave disabilities, it is by no means clear that the 
real protection, gained at much sacrifice, is as great as has 
been claimed. It may well be doubted whether the arma- 
ment of a cupola of the non-disappearing type would sur- 
vive a gun on an overbank carriage capable of being readily 
moved from one emplacement to another ; while howitzers 

^ The St. Ghamond turret at Bucharest^ which had no manhole in the 
roof shield, was extremely defeotive in these respects, notwithstanding that 
the chamher immediately below the gan platform had a large doorway 
opening directly into the air instead of being sunk below gronnd. 
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employed in the defence can be so concealed as to be 
practically secure from injury. 

Even if relative immunity from danger could be conceded 
to the cupola gun, other considerations arise, of much im- 
portance in comparing rival modes of mounting. 

" The cost of the French turret (at Bucharest) was about 
£10,000, exclusive of its armament, and for this sum about 
six movable overbank guns of greater power could be pro- 
vided."^ Unless siege warfare is to be regarded in the light 
of a duel on the backwoods principle between guns in 
fixed positions, all tactical handling of the defence being 
put out of sight, it may well be doubted whether a movable 
armament of equivalent cost would not be infinitely more 
effective from the defender's point of view. The great ad- 
vantage possessed by the attack in all ages has been the 
employment of a mobile Artillery against armaments cribbed, 
cabined, and confined by Fortification. Is it necessary to 
perpetuate this advantage ? 

In order to protect the cupolas. General Brialmont 
proposed to provide rifled mortars encased in armour 
(Plate Xn.), and if mortars are to be placed in the target 
forts designed by the author of '' La Fortification du Temps 
Present," there may be some grounds for this ant-lion form 
of mounting. Otherwise there appears to be no justifica- 
tion whatever for the great expense and the other draw- 
backs involved. 

The disappearing cupola, which General Brialmont re- 
garded as the antidote to the " porU volant " — some resus- 
citated expedient of the Middle Ages — and which he pro- 
posed to render capable of resisting guns of ^' calibre moyen " 
in the second artillery position, is a creditable manufacturer's 
design. Two or three men buried in a subterranean chamber 

^ Official Report by Major D. O'OaUaghan, R.A., and Captain G. S. 
Glarke»R.E. 
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lighted by a lantern are, at the right moment, to raise their 
cupola and deliver an overwhelming fire in the right direc- 
tion. The mechanical principles are apparently sound ; 
the arrangement will probably work so long as it is not 
hit by anything heavier than a rifle bullet. The price is 
satisfactory — ^to the makers — and purely military considera- 
tions can be ignored. 

On these machines it has been sought by some authorities 
to base the Fortification of the future ; but there is no indi- 
cation of any attempt to show how the defence is to be 
carried on. Take the typical battery (Plate XV.), in which 
one officer, six non-commissioned officers, and seventy-five 
men are locked up by twos and threes in iron boxes, and dis- 
tributed from 450 to 1,000 yards apart, some partially, the 
rest wholly buried in the ground. Endeavour to lay down 
some mode of controlling the defence as a whole, or of giving 
any sort of direction to the fighting. The difficulty will be 
apparent to anyone accustomed to consider tactical ques- 
tions. Let it be remembered further that the defenders 
practically see nothing of what is going on around them, 
except through little loopholes, which, in the case of the 
disappearing cupolas, are buried till the moment comes to 
emerge. 

Given a dead-level, featureless plain, or a uniform glacis, 
and an enemy who wiU attack in broad daylight on a given 
line with a front of given breadth, a plan of action can be 
conceived. The ground over which the attack is to take 
place might be divided up among the different cupolas, the 
correct orientation of each laid down and marked on the 
arcs accordingly, and the necelssary elevation of the guns 
for a grazing fire ascertained. At the sound of the bugle, 
the disappearing cupolas rear their heads, and the whole 
collection of pepper-pot lids twist themselves into position 
and come into blind action till the " cease fire " is sounded. 

7 
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With a well-exercised garrison, this would perhaps be prac- 
ticable, although, in the excitement of the action, many 
of the combatants would lose their nerve, forget their chalk 
marks, and fire far over the enemy's heads. Men who 
would distinguish themselves for bravery if their comrades 
were within sight would unquestionably disappoint expec- 
tation if thus buried alive in dispersed iron boxes completely 
hidden from their officer's eye. 

The assumptions above made are, however, precisely those 
which could not be realized, and it requires Uttle imagina- 
tion to picture the wild confusion which an attack in the 
grey dawn would create in defences of this nature applied 
to ordinary topographical conditions. No one would know 
what was happening, or from what side the danger was 
coming. There would be no command, no unity of purpose. 
The cupolas would raise themselves prematurely, and dis- 
appear when their fire was most needed. The combat would 
be more unequal than that between good modem cavalry 
and the ironclad knights of the Middle Ages, who would 
be ridden through and through and rolled over like so many 
helpless ninepins. 

M. Mougin's typical fort (see Figure, and also Plate XVI.) 
is prarCticaUy a mastless turret ship buried up to the deck- 
line in concrete and manned by mechanics. Difficulties 
and inconveniences of many kinds have to be accepted 
when a fort is required to steam across the seas, but to 
introduce them gratuitously in an aggravated form on land 
appears to be madness. War will never be carried on by 
marchinery, nor can forts be defended by mSchaniciena. 
Machinery can aid Fortification only within Umits. An 
accident to the disappearing observing station by day, or 
a temporary failure of the electric light by night — contin- 
gencies by no means improbable — ^would render this sub- 
terranean fort helpless, while the garrison, distributed among 
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labyrinthine ondei^rowu] chambers and ignorant of what 
was transpiring, would be in the worst possible position 
for receiving and { acting upon orders or dealing with a 
sudden emergency. Strong field works and an eSeotivo 
field force calculated on the usual scale would be needed 
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0, a, Gnn Cupolas. 
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d,d, Eieotrio lights. 

to guard a fort of this description, and would at the same 
time render it practieally superfluous. 

The interpolation, as in the figure (p. 88), of a circular 
central reduit oontainiI^; two cupolas and surrounded by 
a deep ditch flanked by a counterscarp gatlery seems pecu- 
liarly ill-conceived. The gun cupola would not have any 

7—2 
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better ohanoeB of survival than the rest of the armament 
of the fort, while the howitzer cupola would be useless if 
the outer portion of the work were captured. 

Subsequent to the Buohaiest trials a long series of ex- 
periments with cupolas was carried out at Chalons. The 
results were kept secret, and the armour pistes were even 
buried. The experiments do not appear to have been sue- 
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oesdul, as the French have not shown any marked predilec- 
tion for armour in this form. In Germany and elsewhere, 
however, cupolas have been added in some cases to existing 
works, and on the Continent generally much strengthening 
of torts has been carried out. This has taken the form of 
providing thick concrete overhead cover for dwelling case- 
mates, flanking chambera, and guns intended to fire only 
in one direction with a view to command restricted avenues 
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of approach. The figure^ shows the interior of an old 
mountain barrier fort thus strengthened, the rounded form 
of the exposed concrete masses being adopted in order to 
deflect high explosive shells. 

While, therefore, the application of cupolas in connection 
with new constructions has been practically confined to 
Belgium and Boumania, where General Brialmont's designs 
dominated the policy of Fortification, the system has been 
adopted to some extent in works of old type which have 
been strengthened. 

Both the South African and the Busso-Japanese Wars 
have revealed the possibility of bringing powerful guns into 
the field, and it is clear that railways will enable com- 
paratively heavy ordnance^ to be used for siege purposes, 
thus further discounting the feeble armaments of the 
cupolas. At the same time the importance of rifie fire in 
the defence of positions has again powerfully asserted itself, 
while the immunity of well-placed guns using fndirect fire 
has been strikingly manifested. 

* Taken from an arti le in the Krtegstechnische Zeiischrift (No. 9, 
1905), translated in the N,E, Journal, September, 1906. 

^. In the South African War, 946-inch hoTvitzers, weighing Tvith the 
carriage-body, etc., about 9 tons, and firing a 280-pound shell with a 
lyddite burster of 53^ pounds, were taken into the field. A 9 •2-inch gun, 
weighing about 23 tons, was n^ounted on a 3 feet 6 inch gauge railway- 
truck, from which it could be fired, and was sent to the front, while 11 -inch 
howitzers were placed in battery and used with great effect at Port Arthur. 
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CHAPTER IX 

THE SOUTH ALBICAN WAR — THE RUSSO-JAPANESE WAB — 

PORT ARTHUR 

The South African War throws no direct light upon any 
question of permanent Fortification. Pretoria was de- 
fended by four forts of orthodox pattern, Johannesburg by 
one such fort, and the possibihty of being compelled to 
attack them was taken into consideration.^ If, when the 
British forces arrived before Pretoria, there had been an 
organized garrison, amply supplied with food and ammuni- 
tion, a prolonged resistance might have been offered. The 
forts could not have been captured by assault, and siege 
operations, which would have been extremely inconvenient, 
must have been undertaken. These conditions were not 
fulfilled, and the rapid advance of Lord Roberts from the 
Vaal ensured the surrender of Pretoria. Thus the Boers, 
who showed tenacity in holding positions hastily entrenched, 
were compelled to abandon a town expensively and de- 
liberately fortified, and the only advantage they derived 
from their essays in permanent Fortification was that the 
armaments provided for the forts could be employed with 
effect in the field. Permanent Fortification was, in fact, 
unsuited to the requirements of the strategic situation, and, 
as always in such cases, it proved valueless. 

^ A siege train was extemporized for this purpose, as no organized units 
existed. 
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In the technical details of field defences the Boers showed 
little originality ; but their natural aptitude for seizing on 
the tactical features of a position was almost invariably dis- 
played, and they had fully grasped the supreme advantages 
of invisibility. The natural conditions of South Africa 
combined with the use of smokeless powder to conceal 
entrenched positions to an extent never previously attained. 
Before the battle of Colenso, it was impossible to ascertain 
by observation where the Boers were posted, or to form 
any idea of their probable strength, and the only effect of 
the Artillery preparation prescribed as the necessary pre- 
cursor of an Infantry attack was to indicate plainly the 
intentions of the British General. 

The Boer trenches were generally narrow and deep, 
without head-cover for the firing line. As soon as they 
could be located, therefore, the fire of the defenders could 
be kept down or temporarily silenced by shrapnel, while 
howitzer shells, unless bursting almost in the trenches, were 
harmless. In South Africa, as in Manchuria, it was gener- 
ally impossible to dislodge riflemen from entrenched posi- 
tions by Artillery fire, which, however, when well directed 
and sustained, proved capable of preventing reinforcement 
from the rear, infiicting loss on reserves, and supporting an 
Infantry atta<)k to a late period, as notably at Pieter's Hill. 

The most recent war experience all tends to show that 
tactically the defence has relatively gained by the develop- 
ment of weapons and by the adoption of smokeless powder, 
as was anticipated.^ The failure with heavy loss^ of the 
successive attacks on Plevna, which at the time gave rise 
to some surprise, has been followed by similar failures, 
which indicate that the difficulties of attacking entrenched 
positions has been distinctly increased by the progress of 

1 a/. iBt Edition. 

^ More than 700 officers and 31,000 men killed and wonnded. 
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armaments. Such positions, if their flanks are secure, can 
now be held with less numbers than formerly, and as the 
reduction of numbers permits, in many cases, a large ex- 
tension of front, flanking movements have become corre- 
spondingly difficult. It follows that hasty entrenchments 
will be more and more extensively employed in the field by 
armies engaged both in offensive and in defensive opera- 
tions, and that a correct understanding of their powers 
and limitations wiU exercise a marked influence upon 
strategy. 

The conditions of the South African War were in many 
respects exceptional. Thus the recourse to passive defence 
on a vast scale by the largely superior invading force — 
one of the most remarkable features of the campaign — must 
not be regarded as affirming the principle that the mobility 
of a numerically inferior enemy can best be counteracted 
by resorting to a wholesale immobility. 

The construction of blockhouse lines began in June, 1901, 
and subsequently attained enormous dimensions. Before 
the end of the war these lines had reached a total length of 
about 3,700 miles, with more than 8,000 blockhouses. The 
number of men per mile allotted to their defence varied 
from thirty-eight (Harrismith to Bethlehem) to eighteen 
(Wonderfontein to Komati Poort). The longest individual 
line (from Victoria Station on the Western Cape Colony 
Railway to Lambert's Bay on the Atlantic) was about 310 
miles. The blockhouses were at first constructed 1^ miles, 
later f mile, and on the Ermelo-Standerton line only 700 
yards apart. Great ingenuity was displayed in designing 
these buildings, which were of several types, varying from 
light structures formed of wooden frames and corrugated 
iron to substantial stone towers. 

The intervals were closed with continuous wire entangle- 
ments having light trenches on each side, which were 
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gradually strengthened (Plate XX.).^ In addition, there were 
chains of posts, or isolated posts, scattered liberally over 
the whole theatre of war, the system imposing sedentary 
duties on a force which must have had a total strength 
about ten times that of the Boers latterly in the field. 

The conditions of the campaign — ^the sustained mobility 
of the enemy, the vital need of maintaining railway com- 
munication, and local disaffection — ^inevitably entailed dis- 
persion of force. For the protection of bridges, culverts, 
stations, etc., against an enemy having no Artillery, block- 
houses were well suited, and the railway-wrecking operations 
of the Boers, which culminated at the end of 1900, forced 
the military authorities to adopt them. The system of 
continuous lines, like the Great Wall of China and the 
trocha construcj^ed by the Spaniards across the island of 
Cuba, being intended for a strategic purpose, while appar- 
ently violating a strategic principle, has, however, in- 
curred criticism. By reticulating South Africa with lines of 
obstacles, it was hoped to deny whole districts to the Boers, 
or, if they happened to find themselves inside the fortified 
paddocks, to drive them against the entanglements by 
movable columns, and to secure surrender. Whether the 
success obtained justified the time, labour, expense, and 
extreme dispersion directly and indirectly involved appears 
doubtful. " It was impossible to prevent their " (the enemy) 
" crossing by night, though, no doubt, they got to like this 
less and less as the lines got stronger and stronger." ^ To 
be effective, therefore, the drives required to be timed so as 
to reach the blockhouse Unes in daylight, and this the 
Boers were generally able to avoid. 

Their great and prolonged mobility, the wide area of the 

1 *'The Blockhouse System in the South Afrioan War," by Ck>lonel 
£. H. Bethel], D.S.O., R.E. Professional Papers, voL xxx., 1904. 

' Colonel BethelL General de Wet in his book makes light of the 
blockhouse lines. 
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operations, and the absence of geographical objectives, com- 
bined to invest the proceedings subsequent to the occupation 
of Pretoria with marked irregularity. The inevitable re- 
sults of the initial misconception enshrined in the historic 
telegram, "Unmounted men preferred," could not be 
quickly remedied, and when it became evident that mobility 
was of primary importance, a wholesale improvisation of 
forces found favour. Thus, in place of mounting trained and 
hardened soldiers, new bodies without any previous organi- 
zation and containing material partly indifferent or unpre- 
pared, were hastily created. On the one hand, therefore, 
large numbers of excellent troops found themselves without 
any worthy military employment, and on the other hand 
the new and inchoate levies required several months of 
training and experience to become a match for the alert 
and instinctively miUtary Boers, while the preventable waste 
of horses assumed large dimensions. In such circumstances, 
the construction of 3,700 miles of defensive blockhouse 
lines in face of a numerically far inferior enemy was, per- 
haps, a natural development. The principles of strategy, 
however, remain unchanged, and it may be hoped that 
Fortification in this form will not repeat itself. Great 
caution is needed in drawing lessons of permanent value 
from the South African War. 

Dating from the 30th July, 1904, on which day the Japanese, 
after a series of actions beginning with the battle of Nan- 
shan, forced the Russians back upon their fortifications, 
the siege of Port Arthur lasted 164 days, thus equalling 
in duration that of Kars (1866) and slightly exceeding that 
of Plevna (1877). 

The Chinese had fortified Port Arthur extensively on the 
sea-front, and had neglected the land side. When, there- 
fore, the Japanese, following innumerable precedents. 



PORT ARTHUR 107 

attacked the back door on the 21st November, 1894, they were 
opposed only by a few weak earthworks and by the so-called 
" Chinese Wall," a long rampart protecting the town on the 
north.^ After the Russian occupation, a considerable scheme 
of Fortification was prepared and approved by an Imperial 
Ordinance of the 31st January, 1900, which allotted a million 
roubles per annum for carrying out the works. By the end 
of 1903, six principal forts (A to F ; see map) and five 
intermediate works (a to e) were wholly or in part com- 
pleted, together with an enceinte about 3| miles long, 
which was necessarily useless, the East and West Pan-lung 
redoubts, and some batteries in, or in rear of, the main 
Une. By the date of the beginning of the siege the two 
advanced positions — the group of works on and near 
203 Metre Hill on the north-west, and Fort Kuropatkin, 
with adjacent defences designed for the protection of the 
waterworks, on the north — ^had been constructed, and the 
fortifications of Port Arthur had assumed the scope shown 
in the map. 

The forts (A to F) and the intermediate works (a to e) 
were of conventional type, with ditches about 30 feet deep, 
flanked by counterscarp galleries at the angles. The total 
length of front thus fortified was about 9| miles. 

Thus, as at Sebastopol, but on a larger scale, light trenches 
developed into strong field works, prolonging the line of 
permanent forts on the left, guarding the intervals, pro- 
viding a second or third line of defence in some places, and 
affording covered communications. 

Excluding the guns of the coast defences (p. 179), and 
about sixty field guns either placed in batteries or used as 
movable armament,^ the Russians had mounted in the 

^ The main Japanese attack was directed against a weak earthwork 
OGcnpying the site of Fort T>, I-tzu-shan (see map). 

^ l^e field guns were used in the early stages of the siege principally. 
In addition there were thirty-five Hotchkiss guns and seven 6-inch Q.F. 
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works of Port Arthur about 176 guns and howitzers. Among 
the former were 24 6-inch Q.F., 48 6-inch B.L., 9 4-7-inch 
Q.F., and 68 12-pr. Q.F. The latter included 10 9-inch and 
10 6-inch. The three types of Q.F. guns were on naval 
mountings. The number of howitzers (20) was small in 
proportion to the total armament, the Russians having 
failed to realize the advantages of the high-angle fire of 
large shells in the defence of a fortress.^ On the other 
hand, indirect fire from guns was largely employed at 
Port Arthur, as in the great battles in Manchuria, being 
forced upon both combatants by the necessities of modem 
war. 

Against the fortress armament the Japanese eventually 
brought to bear about 230 siege pieces and about 240 field 
guns. The former were of many types, ranging from the 
11-inch howitzers taken from the coast forts to a 3J-inch 
mortar. The total number of howitzers and mortars was 
about 84, approximately one-third of the total, excluding 
field guns. The 11 -inch howitzers, 6-inch naval guns, 6-inch 
mortars, 4-7-inch guns, and 4-7-inch howitzers constituted 
the most powerful element in the siege armament, which, 
weak at the beginning of August, was steadily strengthened, 
six 11-inch howitzers arriving in September and the remain- 
ing twelve in October. 

The hills around Port Arthur did not provide posi- 
tions well adapted for defence, the ground being much 
broken up into small, abrupt spurs, with many irregular 
underfeatures and deep ravines, which, in some cases, did 
not follow the ordiuary watercourse lines, and afforded cover 
to the attack. Moreover, the general line occupied was too 
near (3,000 to 4,600 yards) to the town and dockyard. 
Even the advanced position on 203 Metre Hill and Long 
Hill was less than 6,000 yards from the anchorage. The 

1 Cf. l8t Edition. 
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giound generally was favourable to trench work ; but in 
places there was much rock. Altogether the natural advan- 
tages for defence were inferior to those of Plevna. 

The Russian forces numbered about 60,000 men/ of whom 
slightly less than one half were effective at the time of the 
surrender. This force would have provided an average of 
about three men per yard for the whole front (9^ miles) 
of the main line ; but the losses of the Russians before 
they were driven in upon their defences were considerable, 
and a further deduction must be made for the garrisons 
of the purely coast works. Averages of men or of guns 
per yard are of extremely little value, on account of the 
other important factors which determine the resisting power 
of a fortress. It may be noted, however, that the resources 
in men and in guns of Port Arthur were less in proportion 
to the length of the line to be defended than those of 
Sebastopol.^ 

From the Russian point of view a strenuous resistance at 
Port Arthur was inspired by the considerations that — 

1. The harbour sheltered and supplied the fleet, which, 
having failed in two attempts (12th April and 10th August, 
1904) to effect its escape, subsequently remained inactive. 

2. It was doubtless hoped that the large naval force to 
be sent from Europe might, in whole or in part, by evasion 
or after fighting, reach Port Arthur and be able to refit. 

3. If the Japanese decided to undertake a serious attack 
on Port Arthur, large numbers of troops would be occupied, 
and prevented from taking part in the northward move- 
ment. 

^ The garrison proper of Port Arthur was fixed at abont 11,300 men — 
a strength which would not have sufficed to hold the place for a month. 
Only the much larger force actually employed enabled a protracted defence 
to be offered. 

^ line held about 4 miles long. The Russians towards the end of the 
siege had 982 guns in the first line (p. 32). 



110 FORTIFICATION 

4. The occupation of Port Arthur by the Japanese would 
provide them with a sea-base, supplementary and possibly 
superior in some respects to Dalny, and would, therefore, 
facilitate the oversea invasion of Manchuria. 

On the other hand, the Japanese, in deciding to capture 
Port Arthur at aU costs, may have reasoned that — 

1. As long as the harbour provided a refuge for the 
Russian fleet, their sea communications would be en- 
dangered. (This consideration must have lost weight when 
it became clear that the fleet was sedentary.) 

2. The removal for the time of all naval menace, however 
small, would simplify their arrangements and permit an 
overhaul and refit of their own warships. 

3. The capture of the Russian ships lying in Port Arthur 
would be a desirable addition to their navy. 

4. If the squadron coming from Europe could not be 
brought to a decisive action, or if it were only partially 
defeated, a friendly harbour in a strategic position far 
superior to that of Vladivostock would enable the Russians 
to give further trouble at sea. 

6. When the time for negotiating peace arrived, the 
principle of beati possidentes could be asserted with effect. 

Whatever may have been the motives on both sides 
which determined the siege and the tremendous fighting 
around Port Arthur, it is clear that — as always in such 
cases — ^the naval situation was the dominating factor. 
The Japanese navy, as a whole, was numerically far inferior 
to that of Russia, and though a working command of the 
Sea of Japan was established from the time at which it 
became evident that the Russian Far Eastern squadron 
was unable or unwilling to act on the offensive and had 
no object except to evade its antagonists, the menace of 
the large force to be sent out from Europe could not be 
ignored. The time which would elapse before this new 
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element could appear upon the scene was probably under- 
estimated. The appalling inefficiency of the squadron 
which Admiral Rodjesvensky was to lead to disaster could 
not be foreseen, although the Dogger Bank incident was 
peculiarly illuminating. Moreover, by the middle of May, 
1904, the Japanese had incurred the misfortune of losing 
two battleships and a protected cruiser^ — ^not as the result 
of fighting — and although the ships which had been engaged 
had not suffered appreciably, this was a serious diminution 
of the initially smaller navy. 

It is at least certain that if the Japanese had entered 
upon the war with the stronger navy, the importance of 
Port Arthur — ^from the point of view of both combatants — 
would have assumed a different aspect. The Japanese 
would have had no inducement to court heavy sacrifice 
in capturing the fortress, and would have been able to 
concentrate effort upon the Manchurian campaign, knowing 
that decisive success in the field would entail the fall of 
Port Arthur. On the other hand, the Russians might have 
abandoned Port Arthur, sinking their ships to prevent the 
use of the harbour, as at Sebastopol, and withdrawing 
the garrison before the Japanese could bestride the liao- 
tung Peninsula, thus adding 60,000 men to the army of 
Kuropatkin. 

The moral is many centuries old. The value of fortresses, 
on a seaboard or inland, depends upon the action of sea- 
going fleets and field armies, and Fortification, if not applied 
in strict conformity to national poUcy, invariably fails in 
its objects. It may raise side issues and deflect strategic 
plans ; but it wiU not compensate for defects or insufficiency 
in fighting ships and field forces. 

^ Hatstue, Tcuihima^ Toshino. In addition, the Fuao^ armoured coast- 
defence vessel, and the Tahaaago protected cruiser, were lost in September 
and December respectively. 
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The operations at Port Arthur are interesting and instruc- 
tive, although the brilliant assaults of the Japanese de- 
prived them of the character of a normal siege. Sebastopol, 
if attacked immediately after the concentration of the 
Allies on the south side, with the vigour shown at Port 
Arthur, would undoubtedly have fallen.^ When the 
Russians, after the prolonged fighting beginning with the 
battle of Nanshan (26th May), were driven back upon Port 
Arthur, the Japanese were confronted with defences enor- 
mously stronger ^ and far better manned than those which 
the Allies were unwilling to assault at the end of September, 
1854. At Sebastopol, however, the Russians could be 
reinforced, and were able gradually to create a fortress 
and even to threaten with a field army the flank of the 
position held by the Allies; at Port Arthur, they were 
hemmed in and limited to the existing resources. 

Eagerness to capture the fortress, combined with an 
underestimate of the tenacity of their opponents and of 
the resisting power of earthworks, led the Japanese to 
impose impossible tasks upon their devoted Infantry. 
Where they failed no troops could have succeeded, and 
it is doubtful whether any other army would have stood 
with equal fortitude the heavy strain resulting from the 
methods adopted.^ Impatience characterized the opera- 
tions from first to last. The construction of regular siege 
approaches was not begun till the end of August, and 
the great assaults of the 30th October and the 26th to 

^ *' Neither the exaltation of the troops nor their resolve to fight to the 
last extremity could have saved Sebastopol, if the enemy had attacked 
it immediately after his passage of the Tchemaya." — Todleben. 

^ The first shot of the war was fired on 8th February, and Dahiy was 
not occupied till the 30th, while the first great general attack on Port Arthur 
began on the 19th August. There was, therefore, ample time for trench 
work. 

^ The total losses in killed and wounded amoimted to about 60,000 men. 
The German estimate is *' about 80,000." 
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27th November were certainly premature. Even when 
mining was resorted to, attempts were made to storm the 
permanent forts before practicable breaches had been 
effected. 

The general course of events (see map) was as follows : 

22nd August, — ^East and West Pan-lung-shan redoubts 
in main line captured by assault, but practically useless to 
the Japanese. 

20iA September, — Capture of Fort Kuropatkin and the 
northern group of advanced defences. 

^th December, — Capture of the north-western group of 
advanced defences, 203 Metre Hill, etc. 

\%th December. — Capture of first permanent work in main 
line, Fort B, Tung-ohi-kuan-shan, North. 

28iA December to Ist January, — Capture of whole north 
section from X to Sung-shu-shan (c). 

2nd January. — Capitulation signed. 

The Japanese do not appear to have realized from the 
first the importance of 203 Metre Hill. The capture of this 
position, which quickly sealed the fate of the Russian fleet, 
might have been worth heavy sacrifices ; but the great 
assaults were spread over a wide front and directed against 
the strongest portion of the defences. Heavy losses were 
thus inciured without direct results, although the magnifi- 
cent display of fighting power may have exercised a moral 
influence upon the Russian garrison. 

On the one side were impetuous troops and commanders 
eager to capture Port Arthur with the least delay, unprovided 
at flrst with adequate siege appliances, and desirous of 
avoiding a resort to systematic methods. On the other side 
were forces traditionally dogged and tenacious in defence, 
holding permanent fortifications which had been largely 
supplemented by field works before the siege began, and 
able to add continuously to their strength. Such conditions 

8 
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were exactly calculated to entail heavy total losses, and to 
lead to the severe fighting at close quarters which charac- 
terized some phases of the operations. 

The verdict must be that the Japanese expended life too 
recklessly and without adequate compensation in shortening 
the duration of the siege. On the other hand, the Russians 
might have prolonged the resistance for a short time, 
although little would have been, gained thereby. After the 
1st January, 1905, the Japanese would have been able in a 
few days to bring up heavy Artillery, and from Wang-Tai 
and 203 Metre Hill the whole of the interior of the position 
was commanded. 

While, as always in considering the experience of war, 
deductions must be received with caution, and while in this 
case there were disturbing conditions which necessarily 
qualify conclusions, the siege of Port Arthur unquestionably 
provides lessons which have an important bearing upon 
the problems of permanent Fortification. 

For the first time in history we have an example of a 
siege, partly, at least, systematic, of a position defended by 
a line of permanent detached forts of modem type^ ap- 
proximating to the conventional standards. It is evident 
that these forts would, by themselves, have been hopelessly 
inadequate, and that the resisting power of Port Arthur 
depended mainly upon earthworks hastily constructed in 
front, in the intervals, and in rear of the permanent line, 
and upon the action of field troops in sorties and counter- 
attacks. 

As Artillery positions the permanent forts proved practi- 
cally worthless, as might have been expected. They 
provided prominent targets upon which it was easy to 
concentrate a heavy fire, destroying their armaments, 

^ Begun in 1900, and presumably representing Russian ideas at that 
date. 



THE PERMANENT FORTS 116 

and keeping their garrisons under bombproof cover. Useless 
as Artillery positions, they were far inferior to the field 
trenches for the purpose of Infantry fire. They were, 
however, sturm-frei, and their ditch fianking arrangements 
could be effectively attacked only by mining.^ Thus, in 
the case of Erh4ung-shan Fort, the counterscarp galleries 
were first destroyed by mines on the 20th November, and 
on the 28th December part of the scarp and parapet of the 
front face were blown up. During the interval an assault 
was attempted and was repulsed. 

What function, then, did the permanent forts discharge 
in the defence of Port Arthur 1 It may be assumed that 
they — 

1. Denied the occupation of certain prominent positions, 
which, if captured, would be advantageous to the Japanese. 

2. Compelled a resort to mining for their capture. 

3. Provided reasonably secure and comparatively com- 
fortable quarters for their garrisons, which, however, while 
kept inside them, could contribute nothing to the general 
purposes of the defence. 

4. Served as store-houses and as magazines. 

More cannot well be claimed for these forts, and it is at 
least clear that, standing by themselves, they could not 
have guarded the intervals. Whether they might have 
been of value as Artillery positions if armed with cupolas 
of the types (Plates XI. to XIII.) adopted in the defences 
of the Meuse appears doubtful. In this case, their Artillery 
power would have been necessarily weak, as pointed out 
(p. 96), while a concentrated fire of heavy shells, such as 
those of the 11-inch howitzers employed by the Japanese, 
would probably have sufficed at least to dislocate the 

1 Attempts to deetroy the counterscarp galleries by charges of high 
explosives rolled over or hung from the crest of the glaciB were not snc- 
cessfuL 
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meohanicaljarrangements and thus to render the armaments 
hora de combcU. 

In any case, it may be accepted as an axiom that lines 
of forts such as those at IA6ge and Namur, respectively 
about 30 and 24 miles in length, with intervals exceeding 
6,000 yards in some instances, are incapable of defence 
unless garrisoned by strong field forces and supplemented 
by field defences on a large scale, with an ample Artillery 
armament independent of the permanent works. 

Concealment of the Artillery positions, both in attack 
and in defence, proved of the utmost importance. In the 
choice of sites from this point of view, the Japanese showed 
much greater aptitude than their opponents, not dis- 
daining such simple means as the planting of millet stalks 
to hide their guns. 

The defenders of a fortress, if not cramped by Fortification, 
should possess the advantage of a superior organization of 
Artillery fire thoroughly thought out in advance ; but the 
fire of the Japanese, though somewhat purposeless at first, 
was afterwards systematized to an extent never attsdned 
by the Russians. Some of the guns of the latter, however, 
could never be located, and the Artillery of the defence 
generally, wherever it was well placed, proved practically 
immune. On the other hand, guns on conspicuous sites, 
standing up against the sky-line, seem to have been in- 
variably put out of action as soon as the Japanese Artillery 
turned its attention to them. 

It is certain that, if the trammels imposed by conventional 
Fortification can be broken down, the Artillery of a fortress 
can be enabled to play a far more important part than in 
the past, and to be vastly more effective than at Port 
Arthur. This, however, will demand a high standard 
of organization, permitting the fullest use of indirect fire 
controlled by careful observation. The transport and 



HIGH EXPLOSIVE SHELLS 117 

mounting of the eighteen 11-inch howitzers by the Japanese 
was a most creditable performance, indicating what may 
be expected in future sieges. On the other hand, the Rus- 
sians, who had ten 11-inch and twenty 0-inoh howitzers in 
their coast forts, where they were not required, seem to have 
made no attempt to bring them to the front.^ 

High explosive shells were largely used, and were effective 
locaUy, though they seem to have done little damage to 
the structures of the permanent forts. At Fort B, Tung- 
chi-kuan-shan. North, which was heavily bombarded, 
casemates protected by 4 feet 6 inches of concrete were not 
breached, and when faUing on concrete slopes the shells 
appear to have glanced. Field bombproofs, even when 
heavily timbered, were opened out ; but showed considerable 
resisting power in cases when iron plates were placed under 
the baulks. Structures of this nature must depend for 
security mainly on invisibility and on smaU depth from 
front to rear. The employment of high explosives in the 
form of hand grenades on both sides and as bombs iSred 
from wooden mortars ^ by the Japanese is noteworthy. 
Thus used at close quarters, high explosives doubtless have 
great moral as weU as material effect. 

While the permanent forts of Port Arthur showed defects 
of design, in the arrangements at the gorges especially, they 
answered their purpose as enclosures secure against assault. 
So much may be expected from any work provided with 
weU-flanked ditches and good bombproof protection, and 
technical refinements can add little or no advantage. The 
front faces of the forts were retrenched in some cases by 
obstacles and a line of field parapet across the terreplein 

^ These howitzers and the heavy guns of the coast defences, which were 
all turned to the rear, were able, especially on the right flank, to contribute 
to the defence. 

^ Ranging up to about 300 yards 
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These, with the assistance of machine guns brought up at 
the last moment, enabled assaults of the breaches foimod 
by the mines to be repulsed. The Japanese soldiers made 
excellent miners ; but the underground work, as a whole, 
was not well directed, and might have been far more effec- 
tive, especially if prosecuted with vigour against the field 
works in the intervals between the forts. It is not certain 
that the mining operations contributed materially to the 
reduction of the defensive power of Port Arthur. The 
Russians made no real use of countermines, which might 
have aided the defences materially. (Considering the im- 
mense system of countermines developed by the garrison 
of Sebastopol, this is surprising. 

The Russian trenches, like those of the Boers, were 
frequently deep, which enabled head-cover to be pro- 
vided while minimizing the size of the target. Loop- 
holes were largely used, and were sometimes combined with 
overhead protection. This, even when slight, served its 
purpose so long as invisibility was secured, and, in any case, 
offered a very small object to the fire of the Japanese. 
Traverses were employed to localize the effect of a chance 
shell, or to defilade exposed portions. Such trenches, 
following the general contour of the ground, were able to 
flank adjacent works. Great development of rifle fire was 
thus possible, while rear lines of trenches were available 
to check an assault which had succeeded in breaking across 
those in front. Long belis of entanglement were employed, 
and were duplicated in many places. On account of the 
lack of a sufficiency of suitable wire, however, and because 
the ground in places was too hard to allow the pickets 
to. be properly driven, they were not nearly as formidable 
as such obstacles can be rendered.^ AbatiSy trous de loup, 

^ They were, for example, far inferior to the entanglements employed 
in South Africa. 
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and an electric wire fence across the centre of the position 
were also utilized. The Russians used machine guns with 
effect, frequently concealing them in light blindages, so that 
their positions could not be detected until they were brought 
to bear upon an attacking force. The little portable cupolas 
(Plate XIV. ) might perhaps have found useful employment 
of this nature. 

The attacking force at no period seems to have exceeded 
about 60,000 men, and was, therefore, considerably below 
the proportion usually regarded as necessary for such an 
undertaking. The Russians showed little enterprise in the 
form of counter attacks after the loss of the advanced 
positions, and having regard to their relative numbers, the 
defence appears to have been unnecessarily passive in 
character. 

The defences of Port Arthur perhaps mark a transitional 
period in the art of Fortification. The conventional fort 
stiU appears as an Artillery position, and, as such, proves a 
complete failure. There is, however, a large recourse to 
batteries in the intervals and in rear of the main line. The 
general organization of the defence was indifferent, being 
doubtless improvised at the last moment. The supreme 
importance of careful forethought and study, if the utmost 
effect is to be obtained from modem Artillery, has not yet 
been realized. On the side of the attack, impetuous gal- 
» lantry did not compensate for a lack of system, and the 
Japanese would have spared their fine Infantry, without loss 
of advantage, by resorting to formal methods at an earlier 
period. Although, for various reasons, the best results 
were not obtained from the weapons and appliances now 
available, the siege of Port Arthur deserves to rank as a 
memorable military episode, which demands the attention 
of all students of war, and throws much light upon the Forti- 
fication of the future. 
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CHAPTER X 

EFFECT OF MODERN DEVELOPMENT OF ARMS — ^MAGAZINE 
RIFLES — ^HIGH ANGLE FIRE OF RIFLED HOWITZERS — 
QUICK-FIRING AND MACHINE-GUNS — SMOKELESS POWDER 
— ^HIGH EXPLOSIVES — TACTICAL REQUIREMENTS — OB- 
STACLES — ^USBLBSSNESS OF ENCEINTES AND OF RBDUITS 

Among the developments of modem arms which in a special 
degree affect the defence, none is more potent than the 
magazine rifle, possessing an effective range of about 
2,000 yards, a maximum range of about 3,200 yards,^ and 
a continuous speed of fire averaging at least fifteen aimed 
rounds per minute. An assaulting force when in movement 
cannot deliver an effective fire, and cannot advance without 
exposing nearly a full-length target to an antagonist who 
shows head and shoulders at most. This condition has ob- 
tained ever since the introduction of firearms. It is a constant 
factor in dealing with questions of attack and defence. Now 
that the effective range of the Infantry weapon has been 
multiplied by more than twenty, and its rate of fire by at least 
fifteen, an immense power has been conferred upon the 
defence, which no Artillery progress has neutralized. 

However carefully an assault may be planned, there comes 
a stage at which the advance must be made without any 
support from Artillery fire. When the small arm was capable 

^ In the Russo-Japanese War the losses began to be felt at a range of 
about 2,200 yards. 
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of being fired only about once a minute, this zone oould be 
crossed with comparatively little difficulty. The Artillery 
of the attack would endeavour to keep the defenders from 
their parapets until the last moment, and during that last 
moment the fiie of the defence was necessarily weak. Hence 
arose the vast ditches, the elaborate arrangements of flank 
defence, the caponiers, counterscarp galleries, etc., of the 
various systems of Fortification. The modern rifle has 
rendered all these expedients unnecessary. The intensity 
of fire which a single line of men can now deliver upon a 
given area exceeds enormously the maximum formerly 
attainable by the combination of every conceivable system 
of cross-flanking. Infantry garrisons can be kept under 
cover till the last moment, and during the final rush, which 
must be made without Artillery support, the deadly effect 
of the magazine rifie has full scope. To guard against 
surprise, and to give that sense of security which is necessary 
even to the best troops acting on the defensive, an effective 
obstacle is necessary, which in some cases may be a ditch, 
but which can be effectively provided in other ways. A 
reveted ditch appeals to the imagination more powerfully 
than a sunk iron fence and a broad belt of entanglement or 
abatis under modem rifie fire, and this is a consideration 
which should not be forgotten ; but, as an effective obstacle, 
the latter may be superior. A line of steady troops covered 
by a parapet, protected by such an obstacle under its fire, 
and amply supplied with ammunition, is unattackable by 
direct assault. 

Further, the minimum field of fire necessary to shatter an 
attack has been immensely reduced. These are axioms 
frequently stated ; but their logically inevitable significance 
in relation to Fortification has never been adequately 
recognised. There is no arm so potent in its influence on 
all questions of land defence as the magazine rifle. 
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"Artillery iBre has immensely increased in range and 
accuracy." This is a military commonplace so often- re- 
peated that it is frequently accepted without further con- 
sideration. As regards direct fire, it would probably be 
more correct to say " the range of accurate fire has im- 
mensely increased." Accurate direct fire has long been 
attainable, provided that the range was sufficiently short, 
and the distinction is somewhat important. As regards 
indirect fire, however, the case is different. The mortar 
fire of the Sebastopol era was inaccurate at aU ranges, and 
the reaUzation of this inaccuracy unquestionably delayed 
adequate recognition of the great possibilities opened out 
by the modern howitzer and rifled mortar. 

The accuracy attainable by this class of fire, even at con- 
siderable ranges, has immensely increased since 1855. 
Thus the Krupp 24-cm. mortar, weighing about 33 J cwt., 
is stated to give a probable rectangle ^ of 11 m. by 0-5 m. at 
a range of 3,314 m. ;^ and the 15-cm. mortar, weighing about 
13J cwt., a rectangle of 16 m. by 5 m. at 2,000 m.^ 

The table on p. 123 will serve to give some idea of the 
accuracy of our present siege ordnance. 

While the idea of breaching hidden casemates by planting 
shells successively on a few square yards of area may evi- 
dently be dismissed as futile, it is certain that convergent 
high-angle fire may be extremely effective upon a horizontal 
target of moderate size. The accuracy of this fire will, how- 

^ The zone within which 50 per cent, of the shell fired may be expected 
to fall. 

2 " Bulletin de la Reunion des Officiers." 

^ *' Beoherches tactiques sur lee formes nouvelles de la Fortification." 
— General von Saner. 

Such a piece as our 5-inch howitzer is well suited to accompany 
a field army in all cases where fortified positions may have to be attacked. 
At Plevna, for example, ordnance of this type would have been infinitely 
more effective than the siege guns of greater weight brought up by the 
Russians, who subsequently adopted a field mortar. 
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ever, depend entirely upon accurate observation ; but inas- 
much as aU the high-angle guns of the defence can generally 
be so concealed as to be secure against everything except 
chance shots, their accuracy of fire should approach more 
nearly to the standard of peace practice than is possible 
in the case of guns using direct fire. 

Knowing every inch of the terrain, occupying in most cases 
the commanding points, and being easily able to use balloons 
and other artificially elevated observing stations, the defence 
ought unquestionably to have the advantage in the effective 



Naturo of Howitzer. 



946-moh howitzer 
Austrian model 



8 -inch howitzer (full charge) 
276-lb. shell. M.V., 781 f.s. 



6-inch howitzer (full charge) 
100-lb. shell, M.V., 931 f.s. 



Range. 



Yards. 

3,000 

4,000 

(6,000 



J 



1 



3,000 
4,000 
6,000 



Boctangle. 



Tarda. 




29-0 by 


4-7 


32-0 by 


6-0 


36-0 by 


7-2 


21-0 by 


24 


27-0 by 


31 


36© by 


3*8 



'3,000 
4,000 
6,000 



I 194 by 6-2 

' 26-6 by 7-6 

34-6 by 10-6 



Anglo of 
Descent. 



60° 


30^ 


68** 


28' 


62** 


6' 


17** 


62' 


26° 


30' 


37° 


30' 



12° 3' 
17° 26' 
23° 39' 



employment of high-angle fire. If, for example, the high- 
angle guns of a fortress are concealed behind a belt of wood, 
it is hopeless for the attack to attempt to silence them. On 
the other hand, the defender is not constrained to have a 
wood within effective range, and his high-angle Artillery 
can be concentrated upon the first siege works which he 
is able to locate. 

Moreover, the defender is in full possession of his position, 
has his guns in battery ready for action when the besieging 
force arrives in his front, and can have a perfectly organized 
system for the control and directing of fire. These are 
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distinct advantages, for the neglect of which there is no 
possible excuse. 

Finally, overhead cover — i.e., cover against high-angle 
fire — is precisely the kind of protection which the besieger 
finds most difficulty in providing. 

On the above grounds, it may fairly be claimed that high- 
angle fire can be employed to the best advantage by the 
defence, and that its increase of accuracy is a definite gain 
which it should be one of the first objects of any rational 
system of Fortification to turn to the utmost account. From 
the point of view of the defence, the development of rifled 
howitzers is second in importance only to the introduction 
of the magazine rifle. 

As regards the employment of direct fire, the conditions 
are more evenly balanced. On the one hand, it is usual 
to claim for the defence the power of employing heavier 
ordnance, of mounting it more efficiently, and of being able 
to protect it with iron. On the other hand, the besieger 
has generally been gratuitously provided with ideal targets, 
laboriously constructed at vast expense, and he offered 
in exchange low earthworks scarcely visible even in the 
open at moderate ranges. 

Moreover, the besieger has sought and obtained far greater 
latitude of action than his opponent. He can modify the 
form of his operations to suit the circumstances, moving 
his Artillery as he chooses, and concentrating its fire at will 
upon a given portion of the line of defence ; while the 
besieged, when fettered at every turn by arrangements 
pre-ordained by the professor, loses all initiative from the 
first and succumbs to superior tactical ela^sticity. Given 
a force commanded by a soldier with whom tactical con- 
siderations are paramount, opposed to another force placed 
in a strait-jacket by ^^un thSoricien . . . qui ne se rend 
pas compte ezactemerU de la maniere dotU ae paasent leura 
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ambcAa^'*^ the result is predetermined. It is easy to under- 
stand why, in all ages, the most brilliant defences have been 
made by earthworks constructed by soldiers for soldiers, the 
thioricien having been fortunately left in his office. 

Fortress Artillery mounted in permanent defences ha^s 
never yet been permitted to fight on equal terms, and has 
usually been overpowered with comparatively little difficulty 
for that reason. Where, as at Paris, guns were employed 
outside the expensive positions specially provided for them, 
they secured relative immunity ; where, as at Belfort, they 
were frequently moved, they contributed valuable aid to the 
defence ; where, as at Port Arthur, they were partly in forts 
and partly in temporary or semi-permanent emplacements 
outside, they were quickly put out of action in the one case, 
and were rarely injured in the other. The Fortification of 
the future must confer full freedom upon fortress Artillery, 
and the Artilleryman must insist on obtaining adequate 
recognition of the tactical requirements of his arm. 

AU field guns will shortly be of so-called quick-firing 
type, capable of effective shrapnel fire up to about 6,000 
yards, and provided with bullet-proof shields covering the 
loading numbers. They will certainly find employment 
in future siege operations both in attack and defence. At 
Port Arthur, the Japanese had about 250 field and mountain 
guns, and the Russians had about 60, which here, as in the 
great battles in Manchuria, used indirect fire perhaps 
mainly. Shrapnel is capable of keeping down the fire 
from infantry trenches which can be accurately located, 
and of supporting an attack up to a late period by prevent- 
ing the arrival of reinforcements. The experience of Port 
Arthur^ showed, however, that where good head -cover 
existed shrapnel was ineffective. 

^ " Bulletm de la B^union dee Offideis." 

^ Confirming the experience of the South African War* 



126 FORTIFICATION 

Small quick-firing guns of " pom-pom " type can be used 
to delay the advance of a sap-head, as portable shields 
afford no protection against their shells.^ The exaggerated 
impression of their value which seems to have been created 
in South Africa was largely due to the generally inefficient 
and always deficient field Artillery fire of the Boers, and 
these guns are not Ukely to play an important part in the 
field in future wars. 

The fire of the Maxim gun, delivering about 700 bullets 
per minute, can be directed by one man, who need not show 
more than his head (easily shielded) above the parapet, the 
feed being tended by another man completely under cover. 
In the special qualities of the machine gun there is a distinct 
advantage to the defence, arising from the fact that an 
intense fire over a particular area can be suddenly developed 
by a few men occupjdng a small space. This, in the case 
of night attacks especially, is a valuable quality. At Port 
Arthur, the Russians in some cases employed machine guns 
with good effect, concealing them so that their fire came as 
a surprise to the assaulting parties. Their extreme porta- 
bility renders them well suited for the defence of positions, 
and they will doubtless form an important element in the 
armament of fortresses. 

The introduction of smokeless powder has proved, as was 
expected, to be a source of advantage to the defence. As 
between two combatants, the tactical effect of smoke may 
assert itself in three ways : 

1. The attacking force may find a local or a general, 
advance facilitated by the visual cover afforded by the 
ffmoke of its own fire. 

2. The defender may be shrouded in his own 

^ At Port Arthur, the Japanese used sand-bag parapets about 4 feet 
thick as a protection against the little shells of the 37 -millimetre Hotoh- 
kiss gun, and in some cases made their saps 4 feet deep. 
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smoke at a moment when a well-directed fire is specially 
needed. 

3. Smoke reveals to either combatant the positions held by 
the other, and, in particular, defines more or less exactly the 
number and sites of guns. 

The suppression of smoke in cases (1) and (2) causes the 
balance of advantage to sway to the side of the defender, 
whose main object usually is to obtain the maximum effect 
of fire delivered from a fixed position, while smoke introduces 
variable and uncertain conditions which may aid the attack. 
In its absence, the gain lies with the best covered force, 
which, moreover, not being affected by the disorder inci- 
dental to movement under fire, ought evidently to be under 
better control, and is able to some extent to direct its fire 
in elevation by the slope of the parapets. In case (3) the 
advantage is perhaps less direct. Siege works are them- 
selves comparatively invisible, but powder smoke serves to 
reveal gun positions. In the Artillery fight, therefore, the 
advantage from the absence of smoke might seem to lie 
with the attack, although the flash of guns employing 
direct fire is generally unmistakable. On the other hand, 
invisibiUty of works can be secured by the defence as soon 
as the old ideals are abandoned, and, if the smoke factor 
is expunged, the balance must sway to the side of the 
force best able to employ indirect fire controlled by a well- 
organized system of observation. 

Shells charged with high explosives, now generally 
adopted, have not fulfilled aU expectations. It was natural 
that their introduction should have given rise to panic in 
some quarters.^ Fortifications constructed before 1886 
were peculiarly unfitted to resist a concentrated fire of high 

^ Thus, a speaker at the B.U.S. Institution in 1890 appeared to con- 
template the possibility of " clearing the Channel by picrates," by which 
he apparently intended to suggest that our fleets could be swept off the 
seas by high explosive shells. 
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explosive shells at high angles ; but would have suffered 
little if at aU less from shells charged with powder. Howitzers 
and mortars were developing in power and accuracy ; delay- 
action fuses, which gave time for penetration before the 
burst, were b^inning to be sought for ; the French were 
experimenting with steel shells of large capacity to be 
charged with m&inite. The time had certainly arrived 
for considering means of strengthening existing forts in 
certain respects. Now that there has been some varied 
war experience of the effects of high explosves upon land 
defences, previous estimates of their powers have undergone 
modification. Locally most destructive, their radius of 
action has proved to be very limited, which detracts from 
their moral effect. Peace experiments carried out to ascer- 
tain their penetration are generally inconclusive, on account 
of the extreme difficulty in obtaining hits upon targets 
reasonably representative. Our own experiments up to 
1897^ appear to show that about 6 feet of hard concrete 
is capable of resisting the shells of the 8-inch B.L. howitzer, 
and that a system of sandwich protection offers no 
advantage. At Port Arthur, where the permanent forts 
were very heavily shelled, a thickness of about 4 feet 6 inches 
of concrete seems to have provided security against single 
shells, and the employment of a layer of rails appears to 
add materially to the measure of protection. When heavy 
shells fall on curved or sloping concrete surfaces they 
generally glance before bursting. The question of the exact 
thickness to be provided in future works of Fortification is, 
however, of minor importance. The main point is to 
lessen the chances of hits by invisibility and by small depth 
of target. Fighting cannot be carried on without incurring 
risks, and the accident of the fall of two heavy shells on the 
same spot — a remote contingency — need not be provided 

^ Since this year no experiments appear to have been carried out. 
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against. In the close attaok, the use of high explosives 
in extemporized hand grenades proved effective ; but on 
the whole it cannot be said that this modern development 
has materially affected the relative positions of the attack 
and of the defence. The advantage, if any, must incline 
to the force which is able to attain the greater accuracy 
and the higher standard of organization in the employment 
of high-angle fire. 

Siege warfare is, in a sense, a combat between weapons 
of the same types employed under different conditions, and 
the discussion of the respective capabiUties of these weapons 
wiU not alone suffice for the purposes of Fortification. 
Tactical considerations, which have the object of enabling 
the combatants to make the best use of their arms, should 
take precedence of all others. A fortified place must be, 
before all, a fighting position, and to the neglect of recog- 
nising this axiom may be traced the relative failure of the 
performance of permanent Fortification as compared with 
that of rough defences rapidly created to meet special 
needs. In the one case, tactical considerations were un- 
fettered ; in the other, alluring tricks of detail and the 
charm attaching to a science which it has been sought to 
represent as intelligible only to the few have led to the crea- 
tion of structures which cramped the defence from the outset. 

Thus the fascinations of monumentaUsm have frequently 
proved irresistible. A large building is a more specious 
advertisement of the genius of its architect than the most 
cunningly devised piece of landscape gardening. Even 
works so inherently vicious as Picklecombe and Garrison 
Point still, perhaps, convey a powerful impression to the lay 
mind affected mainly by size and apparent massiveness.^ 

^ Just as the appearanoe of H.M.S. Dreadnought^ when going out of Ports- 
mouth Harbour, u reported to have inspired with *' awe " speotaton who 
had not the smallest Imowledge to enable them to judge her fitness for war. 

9 
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Political Fortification, of which there have been numerous 
examples here and elsewhere, would, therefore, naturally 
tend to take the form of an appeal to the uninstructed 
instincts of the many. Unless Fortification ceases to be 
regarded as a species of cult, a thing apart from the ordinary 
rules of war and common-sense, real progress must neces- 
sarily be delayed. 

While the besieger has derived full advantage from 
superior mobility, the defender has been locked in the 
toils imposed by the Engineer, with the inevitable disabilities 
they entail. An anchored ship, even if possessing superior 
armour protection, would clearly be heavily handicapped 
in an engagement with inferior vessels under way. 

To hold a fortified position may imply strategic immo- 
bility ; but, from a purely tactical point of view, the ad- 
vantage of ease of movement within the opposing lines 
ahould evidently rest with the defender, whose interior 
communications can be perfected in peace-time. 

The lateral communications of the besieger are, at the 
outset, such only aa the defender has chosen to accord to 
him. All the rest he must make for himself, and make under 
fire, except where they are so far in rear as to be beyond the 
possibility of observation from balloons, raised observatories, 
or advanced posts. The defender can, at leisure, create a 
system specially designed to meet all requirements, fully 
screened from view and protected from fire. 

For radial communications the besieger must rely mainly 
on the roads and railways converging upon the position, 
which may be interrupted in various ways before the invest- 
ment. The defence, on the other hand, may possess a 
ready-made system conforming precisely to its tax^tical 
needs, effectively linking the main hne to the depots of 
supply, and conferring upon the Artillery a mobility with 
which the besieger cannot attempt to compete. 
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Communications are, however, less showy than towering 
scarps, appeal less to the non-military eye, and have con- 
sequently been frequently neglected in favour of matters 
infinitely less important. 

In the Fortification of the future, ro9*ds and railways, 
permitting the free and rapid movement of men, guns, and 
stores within the line of defence, must receive a prominent 
place. Thus will the defender be able to gain and retain to 
the la^st the power of surprise, not merely in the sense of 
delivering counter attacks, but in suddenly and unexpectedly 
developing a crushing local superiority of Artillery fire from 
which great results are attainable. The full power of 
fortress Artillery, well handled, scientifically distributed, 
and completely organized, has never yet been even approxi- 
mately realized in siege warfare. 

In the preparation of the foreground and the treatment of 
the position itself, a wide range of possibilities awaits utiUz£^ 
tion by the defence — ^possibihties which permanent Fortifica- 
tion, absorbed in caponiers and drawbridges, has frequently 
either neglected altogether or regarded as of minor import- 
ance. The difficulty of breaking through an investing line 
once thoroughly established is generally admitted, and the 
" retaining power " of the modem rifie is, in this sense, 
recognised.^ Such advantages, however, as the besieger 
possesses in the preparation of his position axe enormously 
exceeded by those at the disposal of the defender, who can 
plan his works deliberately, with time, labour, and material 
unstinted. 

The arbitrary division of the science of Fortification into 
two so-caJled branches — Field and Permanent — ^has much to 

^ " The besieger can make his first positions, with their slight incon- 
spicuous earth-cover and obstacles, almost unassailable." — ** Studies in 
Fortress Warfare — the Defence." Translated from the German hy the 
writer. B.E. Professional Papers, vol. x. 

9—2 
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answer for. The one passes by imperceptible degrees into 
the other. The greater includes the less, which is its neces- 
sary adjunct — ^not its subordinate — ^and permanent Forti- 
fication does not begin and end in the building of a few 
monumental forts encircling a mediaeval enceirUe. 

The besi^er could not at any period grow a strong hedge 
or a tract of thick brushwood, still less a belt of wood. The 
two former can be utilized to create highly important tactical 
features over the terrain of a fortress. The latter, judiciously 
placed, may be invaluable to screen movements within the 
position, or to serve as a defensive line. The edge of a 
wood hastily prepared for defence is fully recognised in 
text-books of field Fortification as capable of being strongly 
held ; but, if the preparation has been deliberate and com- 
plete, if the flanks are guarded by Infantry redoubts, and 
if the communications to the flanks and rear are perfect 
in conception and construction, the tactical value of a wood 
is enormously enhanced. Used merely as a visual screen, 
trees well disposed confer great advantages upon the defence, 
since to be hidden from view under most circumstances 
suffices for protection. Finally, both trees and brushwood 
can be most effectively employed to mask works of defence ; 
but this ^itails careful study on the groimd, and can neither 
be dealt with in the drawing-office nor expressed in 
diagrams. 

The great value of obstacles is now recognised, and forms 
the subject of much discourse in text-books of field Fortifica- 
tion. In permanent Fortification, however, they have been 
commonly swallowed up and lost in the portentous ditches, 
which used to be regarded with all the blind reverence of 
superstition. Permanent Fortification can, however, utilize 
obstacles to an extent wholly impracticable in field defences. 
Entanglements may be employed without stint, and can be 
well covered and rendered infinitely more formidable than 
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the light wire and wooden picket arrangements which 
represent the maximum attainable by a field army. Un- 
climbable iron fences, sunk and practically invulnerable to 
Artillery fire, while impassable and inaccessible under the 
rifle fire of the defence, can be provided without difficulty. 
Natural obstacles, formidable both to forward and to lateral 
movement, can be grown in profusion. Land mines can 
be freely utiUzed, and are capable of producing both moral 
and material effect. All these things are much more than 
adjuncts to permanent Fortification. They are of its very 
essence, and will be realized as such when the older ideals 
have been relegated to the history of evolution. 

Ditches and caponiers are now no longer required to 
enable an assault to be repulsed with ease. They can play 
no defensive part till the last stage of a formal attack, and 
so soon as the besieger has estabUshed himself securely on 
the glacis and can begin mining operations, they are worse 
than useless. Coimter-mining actively carried on may delay 
him for weeks ; ditches and caponiers, however heavily 
clothed in iron, will quickly yield to mining if it is necessary 
to deal with them. 

Turning to the more special features of Fortification 
proper, certain changes are inevitable. Permanent enceintes 
will find no place in the land Fortification of the future. 
Antwerp is the only ^^ grand pivot atratigique^^ built 
since the introduction of rifled guns which has received 
this so-called ^^ comj>l6inent de difenae,** and its destruc- 
tion has for some time been under consideration. In 
our own case, the lines of Portsmouth and Grosport have 
long disappeared, having become obviously useless on 
account of the growth of buildings outside them. The land 
front of Valletta, however, retains two elaborate enceintes, 
of which the inner is wholly valueless, if not disadvantageous, 
while the outer would be improved by being simplified 



134 FORTIFICATION 

and shorn of its technical adornments. The expense 
involved is, however, a serious consideration. 

Two distinct roles have been claimed for enceintes. In the 
first place, they are supposed to prevent the rush of an enemy 
through the intervals in a line of forts and the capture of 
the interior of the position by a coup de main. In the 
second place, they are to serve the purpose of a retrench- 
ment, prolonging the defence after the main line has been 
breached by the fall of one or more of the detached forts. 
MiUtary history and common-sense support neither view. 

It has sometimes been gratuitously assumed that the 
enceintes of Paris and Metz alone prevented the Grermans in 
1870 from passing the forts, notwithstanding that to have 
involved an army in street fighting with a line of intact 
positions in its rear would have been simply suicidal. A 
curious Ught is thrown upon the real raison d'Hre of the 
enceinte of Paris in "The Memoirs of Count von Beust,"^ 
where it is stated that in 1840 M. Guizot demanded and 
received " large concessions from the Chamber for the 
purpose of surrounding Paris with a number of forts, to 
which a circular wall, an ' enceinte continue y^ had to he added, 
that it might not appear to the people that Paris vxis to he 
bombarded during a riot.^^ This was certainly political 
Fortification in an extreme form, and the Nemesis of history 
followed thirty years later in the bitter resistance which the 
Commune was able — thanks to M. Guizot's enceinte — ^to offer 
to the troops of Versailles. 

A line of permanent forts can be rapidly retrenched by 
field redoubts as soon as the front of attack is declared, and, 
given supplies, moral, and advantages of groimd, the defence 
can thus be prolonged ; but no enceinte can now hope to 
offer any further resistance on its own account. Capture 
the main line, drive the defenders into the town, depriving 

1 Edited by Baron H. de Worms, 1887. 
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them of the open ground necessary to movement in organized 
masses, and a Sedan inevitably follows. 

The disappearance of the enceinte is a natural result of 
the evolution of Fortification. As soon as the power of 
Artillery made a distinct advance, the occupation of a hill 
commanding a town became desirable. The primeval 
wall no longer sufficed in such a case, even when it 
had been exchanged for one of Yauban's terraced mazes. 
Hence, at an early period, arose detached forts such 
as Christoval at Badajoz, and St. Michael at Burgos. The 
introduction of the rifled gun at once necessitated a further 
extension of the line of defence. Common - sense, the 
principles of tactics, and considerations of expense, dictated 
a chain of detached forts for the line thus extended, although 
the building of a Chinese wall as the main line of defence 
of Paris found advocates in 1840, and the same principle 
was again put forward in this country so late as 1880.^ The 
chain of forts was, however, in numerous cases applied to 
encircle towns already possessing venerable enceintes, and 
by a confusion of thought the latter came to be regarded 
and to be upheld as an integral part of systems of defence. 

A similar influence to that which caused the retention 
of the enceinte has operated in the conservation of the 
reduit as a necessary or desirable adjunct to a detached 
fort. The fortified towns of the Marlborough period almost 
invariably possessed a citadel,^ in which the garrison, having 
abandoned all that the works claimed to defend, were to lock 
themselves up, and either stand a second siege, or, having 
refreshed and reorganized themselves, to sally forth and 
retake the town. Although, for obvious reasons, this plan 
of defence rarely succeeded, the diagrammatic possibilities 
which the citadel suggested were too fascinating to resist, 

^ See a paper by Major Pamell. — B.E. Oocafiional Papers, vol. iv. 
> See plan of Lille, Plate I. 
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and the reduit — ^its lineal descendant — ^was imposed upon 
the detached fort, and soon came to be preached as a 
necessity. The result has been occasionally ridiculous ; 
the keep, originally intended to be the last resource of the 
defence, being designed — at Fort Tregantle, Plymouth, for 
example — so as to ensure priority of destruction from the 
Artillery of the attack. Once permit a principle of art to 
pass into a convention, and the grotesque is quickly 
evolved. 

Greneral Brialmont was one of the last champions of the 
reduit,^ and an examination of the reduits which he proposed 
suffices to ensure their condemnation. Fig. 2, Plate XXI., 
is a section through one of these keeps, which is simply 
a symmetrical mound culminating in a single cupola, sur- 
rounded by an infantry parapet and enclosed by a circular 
ditch, with both scarp and counterscarp galleries supple- 
mented by a caponier, A, surmounted by a mediaeval guSrite 
tower. The chemin des rondes, B, carried all round the 
keep, appears to be peculiarly useless. The mound itself 
is a species of ant-heap, containing casemate accommodation, 
magazines, and stores. 

After a few hours' bombardment by heavy shells, this 
so-called keep would become a shapeless mass of earth, the 
section taking the form shown by the dotted line. The 
Infantry parapet would be levelled, and the garrison en- 
sconced below would, if they ventured to emerge by their 
trap-door, C, find no cover and reap no advantage whatever. 
The temptation to emerge, in order to spread out over a 
tumbled slope turned towards the enemy, would not be strong, 
and nothing could suit the purposes of that enemy, after 
he had mined the scarp, so well as to find the greater part 
of the garrison buried in underground chambers with few 
points of egress, which could be effectually scaled by two 

1 " La Fortification du TempB Present." 
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or three men with revolvers. Even if the single cupola 
remained uninjured, and could fire occasional rounds it 
would be quite incapable of clearing the main work. 

Some years ago, however, the French manual condemned 
keeps, while Von Sauer and other German writers held that 
the siege of Paris alone served definitely to kill this survival 
of the past. The drawbacks involved — complication, size, 
the undesirable depth of the work, bad interior communica- 
tions, and expense — are evident. The first requisite of a 
fighting position is simplicity of conception, and the vagaries 
of drawing-office Fortification may be positively dangerous. 

The section shown in Fig. 1, Plate XXI., is that of the 
front fa.ces of one of General Brialmont's designs, and is 
open to great objection. The two-decker arrangement, 
with the Artillery in the upper tier, precludes the manning of 
the lower Infantry line while the guns are in action. The 
two-third slope close in the rear of the Infantry line D would 
render it untenable under Artillery fire, since all fairly 
accurate shell would be caught and burst at the men's 
backs. This species of trench, to which the whole of the 
Infantry defence of the fort is confined, would be partially 
filled in and wholly knocked out of shape (as shown by the 
dotted line) by the shell fire of the attack, and would require 
constant reconstruction. To work on a slope turned toward 
the enemy is a hazardous operation even by night, while 
the cessation of the Artillery fire of the upper rampart would 
further be entailed. Finally, it appears that the only access 
to the Infantry line — about 120 yards long for each face — 
is at the saUent. The time and difficulty of filing the men 
out of narrow and dark underground passages, and spreading 
them along the line that they are intended to hold, or of 
getting them under cover again when the besieger's Artillery 
opened fire, may easily be imagined. All such considera- 
tions, however, have frequently been ignored in the drawing 
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office, where symmetry of plan counts for more than military 
fitness. 

One of the most important considerations with respect to a 
fort— regarded as a fighting position and not as a geometrical 
puzzle— is the necessity for simpUcity of arrangement and 
conception. The first military essential is the possibility 
of retaining general control over the garrison, of being 
able to get men rapidly into position when and where 
wanted, and of duly supervising them, especially under 
fire. 

Notwithstanding that the inadequacy of systems of Forti- 
fication into which iron protection does not largely enter has 
been loudly proclaimed by a certain school, regular sieges 
are naturally regarded with disfavour. The speed of the 
progress of events in a modem European war is incompatible 
with a Sebastopol, almost with a Plevna. It is reaUzed that 
Paris and Metz only needed resources to have enabled their 
resistance to be greatly prolonged. Modem impatience of 
results is staggered by the prospect, and hence arose a 
school in Germany which loudly demanded assaults de vive 
force. The French fortresses of to-day are a formidable fact 
which cannot be ignored in any future Franco-German war, 
although some French writers appeared for a time to be so 
seriously afflicted with high explosives on the brain as to 
decry the defences on which vast sums have been spent. 
Provided that these fortresses are properly equipped, that 
proper garrisons are available, and that officers qualified to 
command exist — all of which conditions were wanting in 
1870 — great and costly efforts would be necessary for their 
capture. The vive force school proposed, therefore — on 
paper — to shell them heavily and then storm, trusting to 
incomplete organization and general unpreparedness. 

There is little or nothing in military history to bear out 
the views of this school, and modem experience is entirely 
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against them. Only one such attempt was made in 1870-71 
— ^against the indifferent provisional works of Belfort, 
garrisoned mainly by gardes mobiles^ — and this failed com- 
pletely. The tremendous assaults on the defences of Port 
Arthur may have been partially inspired by the German 
teaching ; but the results were discouraging, although the 
devoted and sustained gallantry of the Japanese could not 
be surpassed and probably would not be equalled by any 
European army. 

If, however, such a method of avoiding the delays of a 
siege is ever to prove successful, the forts which were 
designed by General Brialmont would be well calculated 
to reduce the difficulties of the assaulting force. A work 
designed on the principles of the Roman catacombs is 
suited only for the dead in a Uteral or in a mlUtary sense. 
The vast system of subterranean chambers and passages 
is capable of entombing a brigade, but denies all necessary 
tactical freedom of action to a battalion. The mere lighting 
of the underground communications throughout a long 
period would be a serious matter. To maintain any proper 
grip over the garrison will be almost impossible, and unless 
it is composed of heroes, the difficulty of getting the men 
to the front when wanted will prove almost insuperable. 
No conditions can be more utterly unsuited to short- 
service armies. Even with supreme discipline and long 
and careful training, it is no easy matter to retain full hold 
over a ship's company in action ; but a ship, as a fighting 
position, is a simple affair compared to one of these forts, 
which conform as Uttle to the requirements of war in con- 
ception as in detail. 

The " rare perfection " of the lines of Mainz in 1796 
affords ample explanation of the fact that a garrison of 
30,000 French troops surprised by two weak detachments 

1 Les Perohes Redoubts. See Plate Vm. 
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was thrown into a " disorder that nothing could remedy."^ 
If these lines had conformed to the primary conditions of a 
fighting position, which they probably might have done at 
one-tenth the cost, the weak detachments would, doubtless, 
have been annihilated. The garrison was lost by its own 
defences. The defences of the future must, on every 
ground, conform to tactical requirements in the smaller as 
well as in the larger sense. 

One point remains to be noticed. It is sometimes as- 
sumed that by the subterranean elaboration of defensive 
works, or by spUtting up the garrisons into driblets and put- 
ting them behind armour, a great saving in personnel may 
be effected ; and, further, that by increased expenditure 
upon Fortification, inferior and half-organized troops may 
safely be employed. These are only specious pleas in 
vindication of technical extravagances. The necessary 
strength of garrison is ruled mainly by the length of line to 
be defended. Major (now Colonel) Lewis, B.E.,^ basing his 
calculations on rational grounds, arrived at the conclusion 
that for a perimeter of 45,000 yards defended by nine forts 
the garrison should be about 28,000 men, exdtisive of the 
garrisons of the forts. Thus the permanent defences play a 
relatively small part in the calculation, and this must 
always be the case whenever a long line must be occupied. 
The large garrisons now required are necessitated by the 
conditions of modem war, which have necessitated wide 
extension, and neither cupolas nor technical elaboration 
will enable us to reduce them. 

Nor is the garrison of the entrenched camp of to-day 
really greater than that of the old Vauban fortress. Plevna, 
it may be said, made a memorable defence in spite of its 
extemporized works, because, it held a Turkish army ; but 

1 See p. 21. 

* B.E. Occasional Papers, voL i., 1877. 
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Osman Pasha's garrison provided less than one man per 
yard of the whole perimeter, and not more than three men 
per yard were available for the defence of the front of 
7^ miles attacked by the Russo-Roumanian army on the 
11th September, 1877. Strasburg, with a full equipment 
of ditches, raveUns, counter-guards, etc., had in 1870 a 
garrison providing about two-thirds of a man per yard for 
the whole perimeter, and three and a half men for the 
front attacked. Thionville, with an elaborate bastioned 
enceirUe by Vauban and Cormontaingne, had a garrison of 
two-thirds of a man per yard, and made a resistance of 
eleven days. Paris, in September, had about three and a 
half men per yard (later about seven), Metz five and a half 
per yard, and either would have made a longer defence if 
its garrison had been reduced by more than one half. On 
the other hand, Badajoz in 1812 had about one man per yard, 
and made a resistance of thirty days. Port Arthur could 
not have been held with the permanent garrison allotted 
to it (p. 109), but the large field forces left behind by Kuro- 
patkin provided a personnel as numerous as the available 
supplies justified, and a further increase would not have 
added materially to the duration of the si^e. 

It is fully admitted that these figures give no really 
satisfactory standard of comparison where other conditions 
necessarily differ; but they inculcate caution in assuming 
that technical refinements of Fortification can be substituted 
for troops. Even if M. Mougin's preposterous subterranean 
fort (Plate XVI.) could be accepted as the basis of the per- 
manent Fortification of the future, it would be found that 
the total garrison required for an extended position thus 
defended will not be affected by the substitution of 
mechanics for soldiers. 

If the standard of Fortification adopted is such as to 
render an assault hopeless — and this standard is now easily 
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attained — ^no further elaboration of design, no extravagant 
employment of armour, will enable a reduction of garrison 
to be made. It must be remembered, however, that an 
effective defence in the present day makes far more exacting 
demands upon the organizing powers of commanders and 
the quality of the troops than in the past, and that raw 
levies are now less than ever suited to the task. 
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CHAPTER XI 

STRATEGIC CONSIDERATIONS — ^USBS OF FORTIFICATION — 

FUTURE EMPLOYMENT 

Reviewing the histoiy of war as a whole, it is clear that the 
achievements of permanent Fortification have been capri- 
cious and frequently disappointing. Fortresses on which 
large sums and much thought had been expended have 
proved incapable of the resistance expected by their 
designers ; or they have been in the wrong place, and were, 
therefore, unable to play the part contemplated for them in 
strategic conditions which did not arise. Nevertheless, 
the defence undoubtedly gained in the local and restricted 
sense by the introduction of firearms, and has relatively 
increased in strength with their development. Thus, when- 
ever the circumstances were moderately favourable, works 
of simple form and constructed ad hoc have served their 
purpose with marked success, while masterpieces of the art 
of the engineer have palpably f ailedf 

The reasons for this apparent paradox have been indicated 
in preceding chapters, and if the Fortification of the future 
is to be scientifically ordered, it is necessary to find means 
of avoiding the waste and the misdirection of effort of 
which the past provides innumerable examples. 

Permanent Fortification, which implies defensive works 
deliberately planned and constructed in peace-time, must — 
as a cardinal principle — ^be employed only in accordance 
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with a definite scheme of national policy. Otherwise it will 
necessarily be useless, and possibly harmful, since it may, 
as has happened in this country, serve to warp that policy. 
As national poUcy, however it may vary with changes of 
circumstances, must be based upon considerations which 
have nothing to do with Fortification, the question, ' What 
useful purpose can be effectively served by permanent works 
of defence V at once arises, and clear thinking at this stage 
is pre-eminently desirable. 

Thus, it should be realized at the outset that all fortresses 
must fall if sufficient force is brought to bear against them, 
and that the only function which Fortification can discharge 
is to gain time, locally or generally. Time so gained is 
valuable only if — 

(1) The fortified State possesses resources which can be 
effectively developed and organized during the period of 
delay ; or 

(2) The resources of the invader can be exhausted in the 
process of attempting to capture the fortifications, so that 
the balance sways to the side of the invaded. In this case, 
if the exhaustion of the invaders is complete, the tables may 
be turned upon him, or he may be induced to make a dis- 
advantageous peace in fear of being attacked. 

It may, therefore, be laid down as an axiom of war that 
Fortification, whether inland or on a seaboard, whether 
permanent or temporarily created, will, in the strategic 
sense, prove advantageous to a State only by reason of the 
operations which, sooner or later, can be undertaken by field 
armies or by sea-going ships outside its rayon. This may 
seem to involve a conflict of ideas ; but the time gain, which 
is the only justification of works of defence, is valueless 
unless it can be turned to account, either directly or in the 
form of menace. 

If a State is strong enough to assume and to maintain a 
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general offensive in the field. Fortification on its territory 
oan play no part. This was the case of Germany in 1870 ; 
but since no nation dares to trust its power of waging a 
wholly offensive war in all circumstances, the aid of Fortifica- 
tion must continue to be invoked. Moreover, an offensive 
plan of campaign may demand the delaying action of 
Fortification on one portion of the frontier while the attack 
is directed from another portion. 

The role played by the French fortresses in 1870-71 
was marred by technical defects and a general want of 
organization, but their delaying action was manifested in 
varying degrees. As has been pointed out (Chapter VI.), 
some of them exceeded rectsonable expectation in this 
respect ; but, in spite of the gallant efforts of the French 
people, the resisting power of Metz and Paris did not 
suffice to give the time necessary to bring the resources of 
the nation into full play ; nor did the heavy strain upon the 
invaders reach the breaking-point. 

Most of the French fortresses were built before the era 
of railways, and their distribution and relative strengths 
were not suited to the requirements of the war. If they 
had been well supplied and completely equipped, their 
delaying power might have considerably increased ; but, 
even in this case, they could have saved the situation only 
if the French succeeded in creating armies capable of 
defeating the Germans in the field. Prior to 1870, the 
traditional military policy of France in relation to Germany 
had been offensive, and this may account for neglect of 
defensive preparations, the need for which was not recog- 
nised, in spite of the warnings of Colonel Stoffel. 

Looking to the future, Fortification will probably be 
restricted (1) to frontiers; (2) to a few interior strategic 
points, mainly important railway jimctions, or the cross- 
ing-places of great rivers ; and (3) to capitals or other 

10 
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towns the capture of which might cripple the fighting 
power of a nation. Much has been loosely written as to 
"pivots of manoeuvre," ^^ places d^armes,^^ or "fortified 
regions/' serving as supports to field armies, and it is 
necessary to remember that a fortress, a.s such, can protect 
only a fixed and limited area. It may provide a base of 
supply for field forces, whose influence upon a campaign ' 
will depend entirely on their fighting efficiency, their num- 
bers, and their mobility. If valuable field troops are allotted 
to fortresses, the main armies are pro tanto weakened. On 
the other hand, fortresses conveniently near to the theatre 
of war have frequently exercised a baleful influence upon 
armies deficient in moral or suffering from a reverse, and 
nations in their decadence have generally resorted to Fortifi- 
cation on a large scale. The fewer permanent works a State 
creates the better, provided that reasonable strategic require- 
ments are met, especially since formidable defences can be 
created in a short time, capable of offering prolonged 
resistance if adequate supplies can be made available. It 
may be laid down as a general rule that no place should be 
fortified unless an enemy would have powerful reasons for 
wishing to occupy it. 

Fortification has usually been regarded as a compensation 
for inferior fighting power. " Throw up earth," wrote 
Napoleon to Lef 6bvre, and he has recorded the opinion that 
"with mediocre troops it is necessary to throw up much 
earth." This is a doctrine to be received with caution. 
Silistria (1854), Kars (1854), and Belfort (1870-71) are 
instances of good defences made by ill-trained troops ; but 
in all these cases the garrisons were composed of fighting 
races, and were exceptionally well commanded. In future 
the demands upon fortress garrisons and their commanders 
will tend to increase, and mediocrity will rarely suffice. 
Half-trained and undisciplined troops would never have 
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withstood the terrifio assaults of the Japanese on Port 
Arthur. 

It is frequently claimed that Fortification enables men to 
be dispensed with, and this is true in the sense that, given 
equal fighting capacity, a much larger force will be required 
to attack than to defend a fortified "position. Modem 
weapons, combined with telegraph and telephone communi- 
cation, have, however, added materially to the containing 
power of an investing force, and if an attack is not neces- 
sary, it will frequently happen, as at Metz,^ that the smaller 
numbers can neutralize the larger, which may be hampered 
in breaking out by their own defences, or partly demoralized 
by the sedentary role which they have assumed. A Japanese 
force considerably smaller than that of the Russians could 
have held the latter securely in the Liao Tung Peninsula, if 
it had been decided not to attack Port Arthur. 

The fortification of a frontier may take two forms : 

1. Large fortresses, such as Metz or Verdun. 

2. Barrier forts, such as have been constructed in the 
Alps. 

In both cases, the defences would be so placed as to 
bar important lines of communications — railway, river- 
bridge, high road, or mountain pass — ^but their functions 
would differ. Thus the frontier fortress, it must be assumed, 
would not only provide a passive obstacle, but would serve 
as a base for mobile forces capable of cutting the communica- 
tions of an invading army which had passed it, or of com- 

^ The topography of the ground ingide the defenoee of Metz was un- 
favomable to breaking ont ; but the higher leading of Bazaine's army 
was distinctly incompetent. Moreover, the restricted area within the 
defences of a fortress can rarely provide adequate means for the reorganiza- 
tion of a beaten army, or for the creation of an army out of untrained 
levies, especially when it includes a great city. This was clearly shown at 
Paris in 1870, where the task of Generals Troohu and Vinoy was vastly 
complicated by political ferment. 

10—2 
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pelling that army to detach a large number of troops to 
guard its rear. If the invader has greatly superior forces, 
the fortresses, if far apart, will be limited to the fimction 
of denying the lines of communication which pass through 
them. Their value wiU thus depend upon the importance 
to the invader of these lines, and their delaying power 
will only come into play if he is forced to attack them. 
In the case of a long open frontier, therefore, either a 
multitude of fortresses would be required, or the fortresses 
would be grouped so that certain sections of that frontier 
would be barred until siege operations had been carried 
out, while gaps would be left in, or in rear of which the field 
army of the State which contemplated a defensive strategy 
could be massed. On the other hand, the barrier fort must 
generally depend upon its own resources, becoming thus 
practically a passive obstacle. 

The fortified State which contemplates being invaded must 
decide whether to fight in advance, or on the line, of its 
frontier fortresses. In the former case, the fortresses will 
have no influence upon the issue of the first battles, but 
may, as depots of stores, etc., assist mobilization. The 
latter course would, therefore, commend itself to a State 
which must oppose the invaders with inferior forces, or 
has no confidence in the completeness of its preparations. 

The theory that fortresses are desirable in order to supply 
convenient places for the retreat of beaten armies is well 
calculated to enfeeble strategy, and to bring about the situa- 
tion it contemplates. 

In a passage which deserves to live imtil wars have ceased. 
Gibbon has stigmatized the misuse of Fortification in the 
case of the decadent Empire of Rome : 

The fortificatioDs of Europe and Asia were multiplied by Justinian 
but the repetition of these timid and fruitless precautions exposes, to a 
philosophic eye, the debility of the Empire. Erom Belgrade to the 
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Eaxine, from the oonflux of the Save to the mouth of the Danube, a chain 
of about four score fortified places extended along the banks of the great 
river ... a strong fortress defended the ruins of Trajan's bridge. . . . The 
Stz:aits of ThermopyLe, which seemed to protect, but which had so often 
betrayed the safety of Greece, were diligently strengthened. From the 
edge of the seashore through the forests and valleys, and as far as the 
summits of the Thessalian mountains, a strong wall was continued which 
occupied every practicable entrance ; granaries of com and reservoirs of 
water were provided for the garrisons, and by a precaution which inspired 
the cowardice it foresaw, convenient fortresses were provided for their 
retreat 



Great Britain has only two land frontiers which have 
suggested ideas of Fortification, and both are, for different 
reasons, exceptional. If it were conceivably desirable to 
attempt to fortify the 3,000 miles of the southern border 
of Canada, Fortification, whether in the form of the French 
fortresses, of the Chinese Wall, or of the South African 
blockhouse lines, would be equally impracticable. Nature 
has done her utmost for the defence of India by erecting 
a stupendous mountain barrier on the north, and by inter- 
posing hundreds of miles of barren or desert country between 
the north-west and any possible invader. 

The theory of the fortifications of Quetta is, there- 
fore, difficult to grasp, and probably no other fortress 
has ever been erected to oppose a possible enemy whose 
nearest territory was more than 600 miles away, the 
intervening country being unable to supply a large 
invading army with food or water. As Quetta could not 
be attacked in great force for at least eighteen months 
from the outbreak of war, the idea of waiting behind its 
ramparts while preparations were in progress appears un- 
tenable. If in eighteen months we could not take the field, 
is it probable that we should do so later ? On the other 
hand, if Quetta is intended as a base for an attack on the 
flank of an army which after a long period of railway 
construction is seeking a passage of the Suleiman range to 



150 FORTIFICATION 

the north — ^in other words, if our strategy is to be offensive 
— slight defences sufficient to protect the resources there 
accumulated against tribal raids would evidently suffice. 
If, like the fortresses of Justinian, it is designed to shelter 
a beaten force in face of a victorious enemy, it appears 
well calculated to become a trap. The divorce of Fortifi- 
cation from any clear military policy could not be more 
aptly illustrated. 

Of barrier forts Great Britain possesses none, since such 
places as Ali Musjid or Landi Kotal are only intended to 
resist a tribal attack. 

On the Continent, strategic points in rear of the frontier 
must generally be associated with railways, the use of which 
is essential for the supply of a large invading an^. Thus, 
great railway junctions or points at which main lines cross 
broad rivers will frequently possess sufficient strategic im- 
portance to justify Fortification. The network of lines is, 
however, now so dense in most European countries that 
detours are possible without inordinate loss of time. 
Moreover, our excellent work in South Africa shows how 
much can speedily be accomplished in restoring broken 
railway communication. 

The great fortified positions at Liege and Namur are 
examples of defended river crossings. The term " entrenched 
camps " was denied to them, and they were officially defined 
as Utes de pont. In the words adopted by the Belgian Govern- 
ment, '^ Les tites de pont dont il 8*agit ne peuvent itre confonduea 
avec dea camps retranchis, Ce sont dea simples pivots de 
m^anomvre, des places d^arrit.^^ The distinction between 
the camp retranchi and the pivot de manoeuvre appears to 
be academic, both implying the existence of a field army 
which is intended to be employed outside the defended area. 
Considering the very large extent of these positions — ^respec- 
tively about thirty and twenty-four miles in circumference 
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— the term places cTarrSt seems inappropriate, sinoe, as 
pointed out (p. 116), the forts alone would not be able to 
arrest an attack, and a considerable field force would be 
indispensable for security. On the other hand, this field 
force would be able to be transferred to whichever bank 
of the Meuse was threatened, the encirchng works — ^in this 
sense — serving as a double tite de porU. Failing the pro- 
vision of an effective field army, it is difficult to assign any 
useful strategic function to these extensive fortifications. 

The promiscuous fortification of towns, which was common 
in the Middle Ages, and extended to the time of Vauban, 
is no longer in vogue. It arose in days before great States 
became consolidated under a central Government, and 
when armies were not mobile in the modem sense. A 
town, once fortified, easily came to be regarded as a place 
which it was necessary to defend, and this habit of thought 
has not wholly disappeared. 

The strategic importance of a capital must depend upon 
its relation to the political and economic life of a nation, 
and will, therefore, vary according to circumstances. There 
will, however, generally be a popular demand for the forti- 
fication of a centre of national activity, and if the machinery 
of governments continues to grow more and more imwieldy, 
the strategic importance of capitals as decisive objectives 
will increase.^ At the same time, the huge area which the 
modem capital occupies must add greatly to the expense and 
difficulty of Fortification, while the supply of a population 
of several millions during an investment or a siege may 
prove an insoluble problem. 

A Power which is compelled to contemplate being invaded 
across its frontier, and which desires nevertheless to use 

^ In the case of States, such as the Transvaal in 1899, where tiie social 
organization is of simple form, the occupation of the seat of Government 
may have little or no military importance. 
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its navy offensively, will fortify the land fronts of its 
naval arsenals, which may become strategic points of 
first-class importance. The Crimean War is a striking } 

instance of the concentration of effort upon such an objec- 
tive. The' conditions were, however, exceptional in certain 
respects, and the exhaustion of a great State by attacking 
an almost insular extremity is most unlikely to be repeated. 
The use of Fortification, whether of field or of permanent 
type, does not imply a resort to defensive tactics or strategy. 
Armies continuously operating on the offensive, like those 
of the Japanese in Manchuria, will nevertheless resort to 
field defences on a considerable scale, especially when their 
superiority of numbers is not marked. In this case they 
will seek to obtain the advantage of the delaying power of 
Fortification, so as to be able to detach troops for opera- 
ting against the enemy's fianks or rear. Similarly, a great 
military State, even if it counts upon being able to take the 
offensive at the outset of war, will not disdain permanent 
Fortification employed with a view to delay the possible 
enterprise of an enemy against certain sections of its 
frontier. The value'of the defences will be greatest if their 
sites have been selected in conformity to a well-considered 
national policy, but must, in any case, depend ultimately 
upon operations in the field. Success in war will now, as 
always, be determined by the action of seagoing fieets and 
field armies, which should be the first consideration of the 
statesmen to whom the security of nations is entrusted. 
No amount of expenditure upon Fortification can com- 
pensate for the neglect of either. 
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CHAPTER XII 

CLASSIFICATION OF DEFBNCBS — ^INFANTRY REDOUBTS — 
ARTILLERY POSITIONS — INVISIBILITY — COMMUNICA- 
TIONS — ELECTRIC LIGHTS — ORGANIZATION — ^ADVANCED 
POSITIONS 

The ground has now been cleared for the foundations of the 
Fortification of the future. The principles of defence are 
simple ; their application is capable of being understood by 
any educated soldier. By exaggerating the mysteries of the 
science, the sense of proportion is dulled, and real military re- 
quirements tend to become obscured in futile tricks of design. 
No other explanation can be suggested which will account 
for the failure, under the test of war, of elaborate permanent 
forts as compared with rude defences conforming more 
nearly to tactical needs ; for the obvious shortcomings which 
any careful examination of most of the costly works of 
the schoolmen discloses ; or for the fact that, after vast 
sums have been swallowed up in excavations and brickwork, 
the essentials of a fighting position have been frequently 
found wanting. Organization, capable commanders, effi- 
cient armaments, adequate supplies, matured preparations, 
well-arranged communications — ^these conditions are the 
essence of the defence, and must determine the resisting 
power of land Fortification. Within broad limits the details 
of design are of relatively small account. 

No attempt is, therefore, made to lay down rigid types or to 
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apply geometrical forms inapplicable to ground which is not 
featureless. The idea of designing permanent works in an 
office with the aid of a contoured map as sole assistance must 
be abandoned. It has hitherto been the great advantage of 
works constructed in the field that they have been planned 
on the spot, and have, therefore, conformed to tactical 
requirements. 

In the permanent Fortification of the future, the same 
process must be adopted. The ground must be thoroughly 
studied from the point of view of the attack as well 
as of the defence. Self-advertising works will then cease 
to be created, and linear methods being discarded, the 
main object will be to blend the works into the land- 
scape. With care this object can always be attained ; 
but far more thought and study are required than were 
involved in plotting on a drawing-board the elaborate 
traces of the so-called "modem French" or "German" 
systems. 

Future defences will divide themselves naturally into the 
following categories : 

1. Permanent works wholly constructed in peace-time 
and forming the key-points of the position. 

2. Gun emplacements, magazines, and shelters for men 
in rear of the main line, all concrete structures and plat- 
forms to be completed, though some earthwork may be 
left until the position is placed in a state of defence. 

3. Field works, trenches, etc., guarding the intervals 
between the permanent defences in the main line, or pro- 
viding rear positions. These should be deliberately planned 
in time of peace ready to be ' put in hand at short 
notice. 

The essence of a well-fortified position is that the weapons 
of the defender shall obtain the utmost possible scope of 
action, and that those of the attacker shall have the 
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minimum chances of eflfecting injury. To secure a full 
development of rifle fire from men well covered wiU, there- 
fore, be one of the first objects, and the power of the modem 
small arm abundantly supplied with ammunition is now 
so great that the immediate frontal field of fire need not be 
widely extended if the natural features of the ground do not 
permit. Provided that there is an effective obstacle, the 
density of fire which a line of men 4 or 5 feet apart can 
deliver is capable of stopping the most determined attack. 
It will usually be better, therefore, to choose a site behind 
the brow of a hill, if a good field of fire about 300 yards 
in depth is available, than to occupy the brow itself, where 
the slope in front is steep. Moreover, the fire from adjacent 
works, or from guns in rear of the main line, may effectively 
cover the restricted foreground. The concealment of the 
works themselves will also be promoted. A " commanding 
position " may, therefore, not be necessarily well suited for 
the site of a permanent work. 

Similarly, as the Artillery of a fortress must depend 
mainly upon indirect fire, visual command is more impor- 
tant in the case of the observing station than in that of the 
gun. The general principle, strongly advocated by the 
writer more than seventeen years ago, that the Artillery 
armament should be kept outside the permanent works, 
was strikingly affirmed at Port Arthur, and is now generally 
accepted. It will follow that the Artillery of the defence 
can be left free and unfettered in the choice of concealed 
positions. On the other hand, the ordnance of the besieger, 
if its fire is concentrated on the permanent Infantry redoubts, 
will, for the time, be unable to deal with the Artillery of the 
defence. The general idea is, therefore, that the latter, 
guarded against assault by Infantry fire, shall be distributed 
mainly with a view to (1) concealment and (2) concentra- 
tion upon the best Artillery positions which the terrain of 
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the fortress offers to the guns of the besieger, which also 
will be concealed as far as possible. 

In selecting the sites for the permanent Infantry redoubts 
the considerations are purely tactical. What points in the 
general line of the position is it specially desirable to hold ? 
Having regard to the foreground, what points lend them- 
selves best to defence by Infantry in permanent works 
provided with substantial obstacles sufficient to render 
direct assault hopeless, and to force the besieger to 
undertake formal siege operations preparatory to mining ? 

Infantry Redoubts. 

Plate XXII. indicates an Infantry redoubt of simple form 
the trsrce of which can be adapted to the ground, and would 
generally assume curved form. Alternative sections are 
shown : a glacis with permanent obstacles and an uncUmb- 
able iron fence in Fig. 1, a counterscarp replacing the fence 
in Fig. 2, a reveted (or rock-cut) ditch in Fig. 3. The natural 
features of the site would determine the form of section to 
be adopted. Stiff hedges entwined with barbed wire can 
be employed in connection with Sections 1 and 2. Shelters 
are introduced under the faces of the redoubts, and also 
under a parados. The latter should have an overhead 
thickness of about 6 feet of concrete. For the former, 
which will have small depth from front to rear, about 
3 feet 6 inches should suffice. If the merging of the work 
into the landscape has been successfully carried out, it may 
not be necessary to traverse the flanks, which, like the front 
face, will often take a curved form. Such a redoubt should 
have a garrison of 360 to 400 men, and shelter should be 
provided for at least three-fourths of this number. By 
abandoning the attempt to combine a fort and a barrack, 
the comfort of the garrison will be sacrificed to some extent ; 
but the conditions can be made greatly superior to those 
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of the besieger, which is all that can reasonably be ex- 
pected.^ 

While retaining the general features indicated in 
Plate XXII. — ^a good development of Infantry fire, sub- 
stantial permanent obstacles, and shelters — variants will 
suggest themselves. Thus, instead of placing the shelters 
under a parados, they may be incorporated in the gorge. As, 
ex hypothesis the work can be attacked from the rear only by 
Infantry fire, loopholes and bullet-proof entrances in connec- 
tion with a substantial entanglement or unclimbable fence 
will afford sufficient protection. The parapet of the flanks 
might be lowered near the shoulders, giving cover for one 
or two machine guns, which might be placed in portable 
cupolas (Plate XIV.) for which recesses had been prepared, 
or mounted on tripods. The treatment of the wings would 
depend entirely on the ground, and they might be curved 
to follow a contour. It need hardly be pointed out that all 
attempts to equalize deblai and reniblai in accordance with 
the principles laid down in text-books should be abandoned 
in the case of these redoubts. There can be no necessity to 
exaggerate the ditch in order to procure earth which can be 
more economically obtained elsewhere. 

The principle of retaining closed works for the Infantry 
redoubts forming the key-points of the main line of defence 
has been adhered to mainly on moral grounds. Being 
capable of aU-round defence, and recognised as such, they 
could be held even if an attacking force temporarily succeeded 

^ Under the directioiis of the late lieutenant-General Sir A. Clarke, 
when Inspeotor-General of Fortifications, a redoubt of this description 
was constructed as part of the defences of Chatham in 1886. This work, 
including casemates built in concrete, was completed in thirty-one work- 
ing days, and could have been much improved if it had not been desired 
to ascertain what was possible in a short time. It is almost indistin- 
guishable from the surroundings at a short distance, and as subsequent 
experiments at Lydd proved, an immense expenditure of Artillery ammuni- 
tion would be required to inflict any considerable damage upon it. 
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in penetrating the interval between two adjacent works. 
On the other hand, the Artillery of the defence would 
render them untenable if captured by assault after being 
breached by mines. 

Infantry redoubts of the type proposed must generally 
be more numerous than the large detached forts hitherto 
constructed. The present average intervals are as follows : 



Strasburg 


3,640 metrm. 


Oologne 


3,600 „ 


Verdun . . 


4,600 „ 


Toul 


6,000 „ 


Epinal 


4,600 „ 



The intervals between the Infantry redoubts may be about 
2,500 yards ; but this will necessarily depend upon the 
conformation of the ground. Where there are good Artillery 
positions falling within the sphere of protection of the 
redoubts, larger intervals will be permissible. . Thus, in the 
case of an extended line of defence where the ground offers 
marked tactical features, the idea of a continuous chain 
of permanent works may be abandoned in favour of groups 
of redoubts guarding the Artillery positions. In this case, 
the redoubts in a group might be distributed on a curve 
bent back in approximately horseshoe form. 

The effective use of blinded trenches at Port Arthur 
suggests their adoption in permanent form. The Figure 
shows the section of a blinded trench in front of Tung-chi- 
kuan-Shan Battery, which was three times^ attacked with 
the utmost gallantry by the Japanese, but could not be 
taken. On the first and third occasions, the storming 
parties, having only about 40 yards of open ground to 
cover, entered this trench, but were then at a disadvantage, 
could not work their way along it, and found retreat im- 
possible. On the other hand, the fire from trenches on the 

^ 30th October, 23rd November, 26th November. 



BLINDED TRENCHES 159 

flank and rear effectually prevented any Japanese who made 
their way aoro&s the trench from shooting the defenders 
from the outside. Permanent trenches of this form, follow- 
ing the contours of the ground, might be extremely valuable 
adjuncts to Infantry redoubts.^ They could easily be made 
fairly comfortable, and their drainage could be provided 
for. They might also be arranged to enable their defenders 
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to fire to the rear in case of need. Used in connection with 
good obstacles, such permanent trenches held by staunch 
troops would be almost unassailable. 

Artillbby Positions. 

The Artillery of the defence having been freed from its 

ill-assorted union with the detached fort, considerable 

' The nse of steel bullet-proof plates to fonn loophoka shonld be notioed. 
There appears to be a great field for ahielda of this form in conneotion with 
pennaaent Fortification, since bead-cover iB now most desirable. 
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latitude in the choice of sites wiU become possible. The 
object being to overpower or exhaust the Artillery of the 
besieger, to hinder his approaches, and to co-operate 
quickly in resisting assault, the fuUest advantage should 
be taken of superior convenience as regards handling, 
ammunition supply, observation, range-finding, communi- 
cations, organization, and mobility. The marked advantages 
in these respects of which the defender may avail himself 
are of greater importance than superior shell power. A 
well-organized fortress can secure for its Artillery a tactical 
predominance which has never yet been reaUzed. 

The heaviest high-powered ordnance required is the 6-inch 
gun firing a shell of about 100 pounds weight. Such a piece 
must be mounted in a permanent emplacement if it is to be 
handled to the best advantage. If used for direct fire, it 
would probably be disabled as soon as the besieger had estab- 
Ushed his ArtiUery positions. Either, therefore, it should 
be well concealed, or it should have alternative emplace- 
ments to which it could be moved when the attack develops. 
A 10-inch howitzer, firing a shell of about 450 pounds 
weight, would also require a permanent emplacement, 
which, however, can be so effectively concealed as to secure 
immunity from all except accidental hits. All the rest of the 
armament should be of mobile type, and might consist of — 

1. Six-inch howitzers. 

2. Field guns. 

3. A light howitzer (about 4-inch with a 25-pound shell), 
capable of being easily moved about, for use against the 
besieger's approaches and parallels. 

4. A light Q.F. gun or possibly a " pom-pom " to hinder 
sapping operations.^ 

^ The fewer types adopted the better, on acoount of simplioity of am- 
munition supply and of organization. The Russians at Port Arthur 
employed about fifteen types, exclusive of the coast-defence ordnance 
which was turned landwards. The Japanese used about ten types. 
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The 6-inch howitzers might be provided with perma- 
nent emplacements in sufficient number to allow of their 
positions being changed. Such emplacements have an 
advantage over siege arrangements for the purposes of 
controUing and systematizing indirect fire. The rest of the 
armament can be left out of consideration in planning 
the permanent works, and would fall into category (3) 
(p. 164). 

In connection with the permanent gun and howitzer 
emplacements, expense cartridge' magazines should be 
provided. These will take Uttle space, and can frequently 
obtain natural protection, in the form of recesses, per- 
manent or temporary, the cartridges being stored in damp- 
proof cases. Ammunition for at lea^t two days should 
thus be provided for close to the Artillery positions. Pro- 
jectiles can be stored under tarpaulins behind parapets 
in the open. The main magazines should be distributed 
with regard to communications with the works, and must 
be secure even against chance shells. A large accumulation 
of explosives in one spot should be avoided, and the more 
carefully the interior communications of a fortress have 
been laid out, the greater may be the dispersion. Magazines 
should correspond to the sections into which the defences are 
divided for purposes of command. At Port Arthur the 
Russians had three large bombproof magazines a short 
distance in rear of the main line of defence, and well pro- 
tected by the ground (see Map). 

The result of the proposed treatment of fortress Artillery 
will be to transfer to the besieger some of the bewilderment 
which has hitherto been the prerogative of the defender. 
The forts, which have been the usual objectives for the 
Artillery of the attack, will no longer provide desirable 
targets. It would require a vast expenditure of ammuni- 
tion to injure them, and if the efforts of the siege batteries 

11 
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are thus engrossed, the fortress Artillery will find the game 
in its own hands. 

Invisibility. 

For many years the writer has strongly urged the supreme 
importance of invisibiUty.^ The advantages thus attainable 
have hitherto been reaped by the besiegers of fortresses ; 
but it must be evident that a far higher degree of conceal- 
ment can be conferred upon permanent works, deliberately 
adapted to the landscape and clothed with the local vegeta- 
tion, than upon trenches newly excavated.* Trees and 
shrubs can, however, be largely turned to account for the 
purposes of permanent Fortification. Thus belts of trees, 
planted at 200 or 300 yards in rear of the general line of 
the position, will not only supply a background both to 
the Infantry redoubts and the Artillery positions, greatly 
enhancing their invisibility, but will eflfectually conceal 
the interior of the defender's lines, even from observers in 
captive balloons. Provided that good through communica- 
tions are made, such belts will not impede offensive action, 
while their outer edges can be rapidly prepared for defence, 
and held by the field force as a second line if required. It 
is obviously undesirable and wholly unnecessary to girdle 
the position with a continuous line of obstacle. Wide 
openings must be left to facilitate offensive action. Belts 
of trees will, however, effectually conceal the positions of such 
openings from the front. In advance of the line of defence, 

1 See •• Invisibility," R.E. Corps Papers, July, 1886. 

^ In 1884, during the operations in Madagascar, the French in Tama- 
taye Fort intermittently shelled the Hova camp, doing " little damage 
to the defences. On one occasion only, where a Hova officer, when con- 
structing a new work, exposed its situation by carelessly clearing the 
trees and exposing the newly turned soil of the exterior slope, did the 
French obtain the correct range for their shell fire. The officer who com- 
mitted this fault was pkxed in arrest and degraded in rank,** — Captain Oliver. 
Similar treatment of the authors of self-advertising works in other 
countries would have conferred a great boon upon Fortification. 
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trees should be planted wherever they would impede the 
occupation of ground which cannot well be embraced by 
the observing stations and brought under fire, direct or in- 
direct. The glacis of all the Infantry redoubts and of 
the intermediate works should be planted with trees, to 
be cut down when the fortress is prepared for defence, 
thus providing a great impediment to sapping, and also 
supplying materials for a strong advanced obstacle. When 
the country is treeless, local scrub growths can be turned 
to account in promoting invisibility or in furnishing 
obstacles. Such growths as prickly pear, Spanish-bayonet, 
and some prickly mimosas, are naturally well adapted to 
check an attack under fire, while any dense scrub that is 
not inflammable can be usefully encouraged in hollows and 
places upon which fire cannot easily be brought to bear. 

Communications . 

A carefully planned system of communications is an 
invaluable adjunct of defence. A ceinture road or railway 
may not always be practicable ; but good lateral com- 
munications in each section of a fortified position are 
indispensable, and can generally be protected by the lie of 
the ground, or by parapets thrown up as part of the pre- 
parations for attack. Radial communications with maga- 
zines and camps in sheltered positions are also necessary, 
and should be traced with an eye to protection. The 
mobility of the Artillery armament, and the consequent 
power of adapting it to the proceedings of the besieger and 
of creating for him unpleasant surprises, will thus be greatly 
facilitated. 

Telegraph or telephone lines connecting observing stations 
with works and batteries, and enabling a general tsrctical 
control to be maintained, are almost equally important. 
Alternative observing stations should be provided, so that 

11—2 
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the direction of fire can be transferred from one to the other 
without delay. 

Eleotrio Lights. 

At Port Arthur the Russians employed a considerable 
number of search-lights, which do not appear to have played 
any important part in the defence except on the night of 
the 26th November.^ It does not follow, however, that 
they may not be rendered useful. The installations were of 
a temporary character, and the sites were not all well chosen. 
To gain the maximum advantage from search-Ughts it is 
clearly necessary to have the means of moving them freely 
and frequently. A fixed light can be quickly located, and 
will then draw Artillery fire upon itself. Further, the 
ground which it can illuminate is known to the besieger, 
and a night attack may thus be faciUtated. Alternative 
sites should, therefore, be selected, and cables should be 
led to them, so that the projectors, which can easily be 
transported, may be quickly coupled up, thus rendering 
the besieger liable to surprises. 

Organization. 

The organization implied will demand the most careful 
study and forethought, the absence of which in the case 
of permanent Fortification is absolutely inexcusable. It has 
frequently happened, however, that all the complicated 
arrangements which an eflfective defence entails have had 
to be extemporized after the investment, with a great 
consequent loss of power. No detail should be left to the 
eleventh hour, and the scheme should be complete in every 
particular. A first-class contoured map of the position 
and of its terrain for at least 10,000 yards is an essential 
requirement. That of the position should show every 

^ Star rockets seem to have been employed with some saooess. 
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work to be constructed or completed, and the necessary 
stores, materials, labour, and time, should be accurately 
estimated. The terrain of the fortress should be divided up 
into squares, and the organization of the Artillery should 
be so complete that fire can be concentrated on any square 
at the shortest notice. 

Advanced Positions. 

The experience of Port Arthur has led to a renewal of 
the controversy respecting the advantages of holding ad- 
vanced positions in front of the main line of defence. The 
German view has been that such positions should not be 
held unless either the number of available troops is con- 
siderably in excess of the regular garrison of the fortress, 
or the ground in advance of the main line is specially advan- 
tageous. Franch and Russian authorities, on the other hand, 
have agreed in advocating a free use of advanced positions. 
At Port Arthur, as has been pointed out (p. 108), the main Une 
was too near to the town and harbour, while the advanced 
positions to the north and north-west of this line guarded the 
waterworks and a point (203 Metre Hill) which commanded 
a complete view of the harbour respectively. Moreover, the 
Russians had a relatively large force available for the 
defence. In this case, therefore, the measures taken seem 
to be justified, notwithstanding the fact that the Japanese 
obtained a lodgment in the main line nearly three and a half 
months before the second of the advanced positions was 
captured. It followed from the nature of the defences 
that the Japanese gained nothing by their partial success 
on the 22nd August, which subsequently caused them much 
loss. If, however, this success had proved of real impor- 
tance, the policy of maintaining a considerable force outside 
the main line would certainly have been condemned. On 
the whole the German view appears sound, and if a fortress 
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is really prepared for effective defence, no advantage will 
generally be obtained by holding advanced positions which 
must fall, and may entail loss of men and of moral upon the 
defenders. 

The case of fortresses or places of arms which can be sur- 
rounded by a ring of defences has been dealt with above. 
The general principles advocated will, however, be applicable 
to Forts d^arrit. It may occasionally be necessary to occupy 
an isolated hilltop — to create an Ehrevhreitstein or a Fort 
Bard, Even so, unless the site is exceptionally restricted, a 
decentralization of the defence, the divorce of the Artillerv 
positions from the Infantry keeps, and a full utilization of 
high-angle fire, should be aimed at as far as circumstances 
permit. In place of a single elaborate and expensive fort, 
two or three small Infantry redoubts guarding the Artillery 
positions will usually suffice. If the site is v^ry restricted, 
and can be surrounded so that the garrison is chained to its 
works, extensive casemate accommodation will be required, 
and armour protection for guns using direct fire may be 
justified. The shallow trace must be modified, and a con- 
tinuous ring of good obstacles will be needed. The prin- 
ciples above laid down remain unchanged, however, while 
the Fort d^arrit in a mountainous country wiU generally have 
the advantage that its neighbourhood can offer few good 
Artillery positions for the attack, that formal siege opera- 
tions are impracticable, and that heavy howitzers or mortars 
need not be provided against. 

If land Fortification is not an absolute anomaly in Great 
Britain, since the command of the sea implies, now as always, 
security from invasion, and must be retained on peril of 
national effacement, at least the problem of defence is greatly 
simplified. The standard above contemplated is unneces- 
sarily high, since great siege trains, which railways alone can 
transport and supply, have not to be taken into account. 
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Much, therefore, may be safely left until an emergency 
arises, and an organization carefully elaborated in peace-time 
should suffice to render any extensive creation of permanent 
works superfluous. 

The adoption of the principles laid down in this chapter 
would lead to a revolution in the teaching "of Permanent 
Fortification, and since they were originally advocated, 
opinion has been turning in their favour. If, however, much 
that has been invested with exaggerated importance in the 
past may now be abandoned with advantage, the quaUfica- 
tions needed for the creation of a weU-planned fortress are 
certainly not less than formerly. On the contrary, the 
requirements, if all the conditions for an effective defence 
are to be fulfilled, are now greater than ever. The number 
of matters requiring consideration is large. To harmonize 
them, giving to each its due importance, will provide ample 
scope for genius. The demands of Fortification can never 
be fulfilled by compass and ruler in the drawing office. The 
eye, the knowledge, and the organizing capacity of the 
trained soldier and the student of war, must dominate the 
designs of the fortresses of the future. 
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CHAPTER XIII 

GENERAL PRINCIPLES OF COAST DEFENCE— POLICY 

Coast defence involves two distinct sets of considerations, 
which should be kept entirely separate. 

In the first place, it is necessary to lay down the standard 
of reasonably probable attack as a basis for determining the 
strength of armaments and garrisons. In the second place, 
it is the function of the technical expert to decide upon the 
positions in which guns can be mounted to the best advan- 
tage, the methods of mounting which will give the greatest 
scope to fire, the organization which will ensure the maxi- 
mum effect, and the most suitable provision for the 
defence of the ArtUlery positions and for the shelter of the 
personnel. 

The primary considerations are, therefore, matters of 
policy dependent upon national conditions, and varying 
with circumstances naval, military, and geographical. 
Unless the coast defences of a maritime country are designed 
to fit into a harmonious scheme of national preparation for 
war, they may become sources of weakness by diverting 
expenditure from essential requirements. Unfortunately, 
this point of view is usually disregarded, and large sums 
have been wasted upon fixed defences which could have no 
value in war, but have been successful in warping national 
aims and in misleading public opinion. Statesmanship is 
rare, and technical experts abound, while the palpable and 
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visible means of protection that coast batteries appear to 
provide necessarily appeal to nninstructed minds with 
much greater force than the sea-going navy and the field 
army, upon which alone national security must ultimately 
depend. Thus, we have seen waves of coast defence which 
have strewn our shores with derelict fortifications techni- 
cally bad even in their day, and now worthless, while the 
requirements of the field army have been uniformly ignored. 
Similarly, in the United States, the preposterous proposals 
of the " Board on Fortifications," which demanded more 
than five and a half millions sterling for the defence of a 
comparatively unassailable port such as San Francisco, have 
created extravagant standards attainable only by a people 
disposing of superabundant funds, and, if attained, adding 
nothing to national security. 

In this country there are now signs of a rational treat- 
ment of the policy of coast defence. It is recognised that 
the only intelligent basis of schemes of Fortification must 
be sought in careful estimates of the probable scale of 
attack, and the Admiralty has accepted the responsibility 
of preparing such estimates. We may, therefore, hope to 
arrive at and to maintain a consistent standard which will 
suffice for all reasonable requirements, and will prevent 
future waste. 

Our naval strength is determined by considerations into 
which coast defences do not enter, since no one would ven- 
ture in the present state of opinion to substitute forts on 
shore for sea-going ships. That strength must be adjusted 
with the object of conferring upon us the power of con- 
trolling an enemy's fleets at sea, and thus of protecting the 
maritime communications of the Empire. Strategically 
speaking, our primary requirement in war is that we shall 
be able to act on the offensive at sea, and upon the fulfil- 
ment of this condition our national safety must depend. 
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The exercise of this power will not — at least, in the early 
stages of hostilities — enable us to keep the seas clear of an 
enemy's ships. It must, however, from the very outset, as 
the experience of the Russo-Japanese War clearly shows, 
impose special limitations and disabilities upon an antago- 
nist compelled to accept a defensive role. In this case, 
what amount of force could an enemy afford to devote to 
the attack of coast defences, and what would be the measure 
of the inducement ? 

Here a wide and fertile field of controversy presents itself, 
and the only safe guides must be sought in history and in 
reason. The unbroken teaching of the past shows clearly 
that over-sea expeditions, sustained operations on an enemy's 
coast-line, and blockades^ are impossible to a Power which 
is unable to assert and to maintain naval superiority. Even 
in the days of the Anglo-Saxon Kings, when the organiza- 
tion and equipment of fleets were in the rudimentary stage, 
periods of naval strength were invariably associated with 
the security of the coast-line ; conversely, the neglect of naval 
preparations inexorably entailed invasions, incursions, and 
raids.^ The operation of this law can be traced right through 
our history, and as, with some temporary lapses, British naval 
superiority has been maintained, it has followed that in- 
vasions and raids upon an enemy's territory have been our 
consistent policy, that our own coast-line has enjoyed im- 
munity broken only when the strength of the fleet had been 
allowed to decline^ and that our territorial dominion has 
spread over the world by direct over-sea conquest, or by 
absorption under the aegis of sea-power. 

The distinction between an invasion and a raid should 
be clearly understood. Over-sea invasion is a continuous 

^ See an article by the writer, entitled '* Can England be Invaded ?'' 
published in the National Review, May, 1896, and reprinted in " The 
Navy and the Nation," 1897 (Murray). 
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process which now, more than ever, requires the main- 
tenance of unbroken communications during the period 
necessary to ensure complete military success. The South 
African War and the Japanese operations in Manchuria 
are recent cases in point. Both would have been impos- 
sible without the command of the sea. The success of 
the latter depended entirely upon the fact that the 
Russian squadron accepted, or was forced to assume, a 
purely defensive role. 

A raid, on the other hand, is an attempt to seize by 
surprise some point on or close to a coast-line, with a view 
to inflict an injury — moral or material — ^which might 
cripple, or at least diminish, the fighting resources of an 
enemy. 

The raid, therefore, depends for success upon (1) evasion 
of the enemy's warships ; (2) immunity from naval inter- 
ference during the time required for disembarkation ; 
and (3) the absence of military defence on shore. The 
sacrifice of a raiding force might be justified if an adequate 
object could be attained. 

Raids involving little or no sea-risk have been frequent 
in history. Many of Drake's exploits, Rooke's descent 
upon Vigo in 1702, the conjoint expeditions of Hawke 
and Mordaunt against Rochefort in 1757, and of Howe 
and Bligh against Cherbourg in 1758, fall into this cate- 
gory. The last-named operation, in spite of the bad 
behaviour of the troops, was successful in destroying 
forts and docks, because condition (3) was fulfilled. 

Raids in face of a superior navy have been necessarily 
rare ; but it would be unwise to regard them as impos- 
sible. In proportion to the limitation of size of the force 
employed, the chances of surprise and of evasion at sea 
are evidently increased. On the other hand, telegraph 
communication — wireless, especially — has vastly in- 
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creased the risks of naval intervention before a raiding 
force has completed its disembarkation. 

Thurot's capture of Carrickfergus Castle in February, 
1760, is perhaps an instance of a raid carried out in 
defiance of an adverse command of the sea ;^ but the 
apparent motive was to obtain provisions. The day after 
leaving Belfast Lough, Thurot's three frigates were cap- 
tured, and their gallant Commodore was killed. The 
incident had not the smallest military or other im- 
portance. 

. The French attempts on Ireland during the War of the 
Revolution were not raids in any sense, but were political 
in their objects — abortive eflforts to raise a disaffected 
population in rebellion. Schemes of this kind are rarely 
successful, since the precise capabilities and sentiments of 
the people whom it is proposed to convert into eflfective 
insurgents are usually unknown quantities.^ 

Writers who ignore, or unconsciously misrepresent, the 
teaching of war in their eagerness to discredit naval 
defence have attempted to interpolate a form of attack 
intermediate between the invasion and the raid. The 
theory seems to be that a force of about 40,000 men, 
evading a largely superior fleet in comparatively restricted 
waters, could be landed in a few hours, being then left to 
its own resources and to such supplies as it could capture. 
Such a force, once landed, though cut oflE from all support, 

* Thurot, with four frigates and two corvettes, carrying 1,300 troops, 
succeeded in evading the blockade of Dunkirk on the 15th October, 1759, 
and, after visiting Bergen, the Faroe Islands, and Islay, he anchored in 
Belfast Lough with three ships on the 19th February, 17^, and landed 
about 600 men. Boscawen's victory off Lagos occurred in August, 
1759, and in November, Hawke had shattered the fleet of Conflans in 
Quiberon Bay, as Thurot was aware. 

* The projected invasions of Louis XIV. and of Napoleon were 
based upon the supposition that useful allies would be found in 
England. 
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would, it is assumed, suffice to paralyze the naval and 
military activity of Great Britain, and to ensure financial 
disaster. 

Reason and experience combine to demolish this theory. 
The force postulated, with only 4,000 horses, would, on the 
Japanese scale^ of transport for short voyages, require at 
least 136,000 tons of shipping, or 27 vessels averaging 
6,000 tons. Having regard to the information which was 
available even in the 18th century, it is inconceivable that 
preparations of this magnitude could be made without our 
knowledge, and the naval risk to be encountered would, 
therefore, be appalling. The military mind is well aware 
that to commit a huge defenceless baggage train to a 
long march through a country known to be infested by 
thoroughly efficient light cavalry would be an imbecile 
proceeding; but the absolute helplessness of a crowded 
transport at sea is frequently forgotten by persons ready 
to attribute to others an aptitude for criminal folly which 
they would warmly repudiate for themselves. The 
rumour that a Spanish armoured cruiser had been sighted 
off the north coast of Cuba sufficed to delay the sailing of 
the American expeditionary force from Tampa in June, 
1898. The rumour was improbable to the last degree, 
but there is not the smallest doubt that a single cruiser 
would have entailed disaster upon this expedition of 
13,000 men. Although the conduct of war abounds in 
mistakes, we dare not hope for such good fortune as 
that an enemy would follow the advice of our theorists. 

A further assumption must be noticed. If, as proved 
impossible in sailing days, when telegraphy was unknown, 
a large expedition succeeded in evading an immense 
naval force available to intercept it, and effected a land- 

^ The actual Japanese figures were 68,760 tons for 14,330 men and 
3,008 horses. 
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ing^ without interruption, the idea that this country would 
be paralyzed and rendered impotent implies a depth of 
national degradation which the theorist would probably 
be reluctant to admit. At least, it is certain that, in 
parallel conditions, a numerically inferior force of Boers 
would efEectively neutralize, and eventually reduce to 
starvation, the 40,000 incursionists. Unless, therefore, 
the military potentiality of 38 millions of British people, 
aided by a dense network of railway communications, is 
distinctly less than that of the Boers, we have no cause 
for alarm. 

One other prevalent theory may also be dismissed. 
The Powers of Europe are not organized assassins, and 
they will not, if they could, strike a blow at a time when 
international relations are unclouded. That war usually 
breaks out without a formal declaration is an obvious 
platitude ; but studied acts of war will not be perpetrated 
at a moment when no diplomatic difficulty exists. Time 
will, therefore, be available for naval precautions, always 
easily and quickly taken, and incapable of being neglected 
by any Government or Admiralty. 

The most inveterate panic-monger would probably 
admit that invasions, incursions, or raids cannot be under- 
taken by a. belligerent whose fleet is unable to keep the 
sea, and that the coast defences of the other belligerent 
must necessarily be deprived of all useful functions. 

This was the case of both British and French coast defences 
in 1864-66, and of the latter in 1870-71. On the other 
hand, if an island State, rich, wholly self-supporting, and 
possessing no navy or maritime commerce, can be imagined, 

^ This, in the most favourable conditions of weather and organiza- 
tion, would require about thirty hours, having regard to the large 
amount of ammunition and other impedimenta which the hypothesis 
demands. 
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coast defences might in such a case become a national object 
of primary importance, and the fortification of every harbour 
capable of being utilized as a base for an invading army 
might be justified. The conditions in war wiU generally 
lie between these two extremes, and in all cases the necessary 
standard of coast defence will depend upon the relative 
powers of the fleets of the belligerents. 

Japan, confronted in adjacent waters by a Russian fleet 
approximately equal — on paper — to her own, could not 
afford to neglect the defences of her great ports. From the 
moment, however, when it became clear that this fleet was 
well under Japanese control, these defences became negli- 
gible factors in the conduct of the war. Had Bodjestven- 
sky's desperate venture succeeded, as there was no reason 
to expect, and had the Japanese fleet sustained a defeat so 
crushing as to reverse the naval situation^ and to confer 
unquestioned naval superiority upon the Russians, their 
first object would have been to sever the communications 
of the large Japanese forces over-sea. At a later period, 
when these forces had been defeated or destroyed, and when 
a Russian invasion of Japan had become a possible opera- 
tion, the coast defences of the latter might have been called 
upon to exercise their functions. 

It should, however, be clearly understood that coast 
defences, by which are usually meant the means of safe- 
guarding the approaches of a port, generally afford no 
direct protection against invasion. To guard a long coast- 
line by guns, or by men in fortifications, is as a rule 
impossible. The most that can be done is to deter an 
enemy's ships and torpedo craft from entering a certain 
number of important harbours, and to prevent the de- 
struction by an enemy's naval guns of shipping, docks, and 
national resources centred in these harbours. Landings in 
greater or less strength at points undefended by fixed de- 
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fences have been frequent in the past, and are equally prac- 
ticable now on the conditions above stated (p. 171). 

These conditions were fulfilled in the case of the 
operations begun by the Allies at " Old Fort " on the 14th 
September, 1854, and by the Americans at Daiquiri on the 
22nd June, 1898, which, therefore, though requiring about 
four days in each instance, were completely successful. As 
soon as an invading force has been established on shore, it 
must, unless its objects can be instantly accomplished, seek 
to establish communications independent of weather. Hence 
will arise the necessity for occupying a convenient harbour, 
the purely coast defences of which will then be eflfectually 
turned. Thus, the landing at Old Fort and the Russian 
defeat on the Alma were followed by the flank march which 
gave the Allies the possession of Elamiesch Bay and Bala- 
clava as the necessary preliminaries to a sustained attack 
on Sebastopol. The Americans had previously secured 
Guantanamo Bay, which might have served, as was in- 
tended in 1741, as a base for an attack on Santiago if the 
operations had not quickly ended. In neither instance — 
Sebastopol or Santiago — could the fleets of the attacking 
Powers render any important direct assistance,^ and both 
places fell as a consequence of the land attacks, thus exactly 
conforming to the case of Syracuse in 212 B.C., and to a long 
series of analogous experiences ending at Port Arthur. 

The lessons of war prove that coast defences, so called, 
almost invariably fall as the result of a land attack, 
and that even when they are technically contemptible — 

^ The naval attack on Sebaatopol on the 17th October, IBM, cannot be said 
to have furthered the objects of the Allies in any way, while it entailed a 
loss of 520 men. Similarly, the several bombardments of the Morro and 
Socapa batteries, and the blind firing of the 10th and 11th July, 1898, 
into Santiago, did not contribute in any degree to the surrender. On 
the other hand, the tardily undertaken conjoint expedition to Kertch 
was a stroke of real importance. 
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as at Santiago — ^they serve their purpose. The Spaniards 
would have gained no advantage if the Morro and Socapa 
batteries had been as well armed as the defences of Kiel, 
and the most effective coast work at Sebastopol was the 
Telegraph battery, which, from the point of view of Forti- 
fication, was an elementary structure. 

There are a priori reasons for the existence of this general 
law. Warships are not built to attack defences on shore, 
and can rarely be spared for the purpose, while the progress 
of miUtary science has turned the balance heavily against 
them. They have succeeded in silencing coast batteries in 
such cases as Algiers (1816), Acre (1840), Alexandria (1882), 
where they could be employed without restraint, and where 
the enemy's artillerymen were imtrained and incompetent. 
They have invariably failed where the coast defences were 
well placed, soimd in conception, and capably fought. 

At Cape licosa, in 1806, a single gun successfully opposed 
an 80-gun British ship and two frigates, which expended most 
of their ammunition without effect (see footnote, p. 230). 
In 1793, a redoubt in Corsica mounting two 18-pounders and 
one 9-pounder repulsed three line-of-battle ships — Alcide, 
CouragetiXy and Ardent — ^with loss. In the same year the 
original Martello tower was attacked and taken by the 
Lowestoffe and Nemesis frigates, but in 1794 this tower drove 
off the Fortitude and Juno (the former with a loss of sixty-two 
men and on fire), and succumbed to an attack by guns 
established on shore.^ The Wasp and Telegraph batteries 
at Sebastopol put six British ships out of action. At 
Alexandria, the fleet would imquestionably have been com- 
pelled to withdraw after being roughly handled and ex- 
pending most of its ammunition, if the Egyptians had known 
how to use their heavy rifled guns. 

^ On this slender basis rested the great expenditure incurred upon 
Martello towers in Great Britain. 

12 
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The defences of San Juan Puerto-Rico were bombarded by 
Admiral Sampson's squadron for two and three-quarter 
hours on the 12th May, 1898. The warships carried four 
13-inch, four 12-inch, eight 10-inch, twenty-two 8-inch, 
twenty 6-inch, fourteen 4-inch, and smaller quick-firing 
guns, from which about 2,000 rounds were fired. The 
defences engaged mounted eleven 15-centimetre guns and 
five 21-centimetre howitzers, which fired about 440 rounds. 
The Spanish practice was very bad; but the works^ and 
their armaments were practically uninjured. 

At Santiago, the only modem armament consisted of two 
16-centimetre guns in Socapa battery. Another battery 
near the Morro Castle mounted five 16^entimetre guns, 
old smooth-bores rifled. In addition, there were five 
21-centimetre muzzle-loading howitzers of little or no value. 
The works, mainly extemporized after the outbreak of war,^ 
were shelled by the powerful American fleet on ten occasions,^ 
with the result that one gun was temporarily put out of 
action, and one was permanently disabled. The losses in 
and near the Spanish batteries amoimted in all to 10 killed 
and 118 woimded, due to the absence of the cover which 
properly designed permanent works would have provided. 
The Texas was hit by a 16-centimetre shell from the Socapa 
battery, and the Indiana by a 21-centimetre shell from the 
Morro. Great credit is due to the Spaniards for the per- 
sistent resistance opposed to an overwhelming force. The 
works had the sole advantage of being at a height of about 
206 feet above the sea ; but no attempt had been made to 
secure their invisibility. Nevertheless, these improvised 

^ The total estimate of repairs to the forts made after their surrender 
was about £450. 

3 The Morro battery was constructed of boxes and barrels filled with 
cement. 

3 The range on some occasions was as short as 2,000 yards. 
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defences armed with siege guns mostly obsolete served their 
purpose. 

The Japanese, in 1894, gave proof of their mastery of the 
lessons of war by consistently declining to expose their war- 
ships to the fire of coast defences. The attacks on Ta-lien- 
wan, Port Arthur, and Wei-hai-wei were, therefore, military 
operations, the Japanese fleet being restricted to its proper 
functioSis. At Wei-hai-wei, the Chinese coast defence guns 
were effectively used by the Japanese against the Chinese 
ships. 

The Russian coast defences at Port Arthur in 1904 mounted 
seventy-three guns and howitzers, 6-inch and upwards, aU in 
open emplacements at heights from 120 to 320 feet.^ The 
Japanese bombarded the forts on 25th February, 10th and 
22nd March, 15th April, and 23rd August. On the first 
occasion the number of rounds fired was small, and the ships 
drew off when the Russians began to obtain their range. 
On the 10th March a subdivision of battleships fired 145 
12-inch shells at 13,000 to 14,200 yards, on 15th April two 
battleships fired about 150 12-inch shells at about 20,000 
yards, and on 23rd August the forts on the right flank of 
the defences of Port Arthur were bombarded for a short 
time. In all these cases, the Japanese were most careful to 
avoid risk to their ships. The effect of their fire upon the 
coast defences was nil,^ but occasional shells may have fallen 
in the town. The object of the bombardments is not 
apparent, and the wear of the 12-inch guns might have been 
spared ; but some moral effect may have been gained. 

^ In the eastern forts : Six 11 -inch howitzers, five 10-inoh guns, 
eight 9-inoh guns, ten 9-inch howitzers, eleven 6-inch Q.F. guns ; 
total, forty. In the south-western forts : Four 11 -inch howitzers, four 
9-inch guns, twelve 9-inch howitzers, thirteen 6-inch Q.F. guns ; total, 
thirty- three. The works were spread over about five miles of coast-line. 

^ Some slight damage was sustained by fire from the land side. 

12—2 
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When, in July, 1889, the American Secretary of War was 
urging that the fleet should force the entrance of Santiago 
Harbour, the Secretary of the Navy telegraphed to Admiral 
Sampson : '' I leave the matter to your discretion, except 
that the United States armoured vessels must not be risked." 

This restraining influence must always exist, except in 
a case in which the navy of one belligerent is not required 
for combatant action at sea. In such a case, and if *it could 
be safely assumed that no naval complications with neutrals 
would arise, it is conceivable that, regardless of possible 
damage or loss, warships might be freely employed as float- 
ing batteries in the attack on an enemy's fortified harbours. 
Even in such highly special conditions, it would be neces- 
sary to consider carefully whether the results would justify 
the means. The offensive power of the ship for an attack 
of this nature depends upon heavy and medium guns, 
wholly or partially protected, and capable of being used 
only from positions into which she can be floated. It is not 
difficult to imagine places which could be held effectively 
by a vigorous defender, with rifles and mobile guns only, 
after an enemy's ships had beaten down the fire of the fixed 
defences and obtained entrance to interior waters. 

AU such considerations, however, have no bearing on the 
standard of coast defence necessary in the British Empire. 
It is conceivable that we may be engaged in a war in which 
the Navy would not be called upon for combatant action on 
the seas. Even then the policy of risking ships in enter- 
prises for which they are not fitted would not be lightly 
adopted, and the attitude of the Secretary of the American 
Navy in 1898^ might commend itself to the Admiralty. It 
is inconceivable, unless our fieet is allowed to sink into 
decadence, that a hostile Power or Powers would be 
in a position to divert ships from their proper spheie of 

^ See above. 
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action at sea to the attack of moderately armed British 
coast defences. There are, in fact, only two logical courses 
of action for a fleet or a combination of fleets opposed to 
our own : 

1. To strain every effort and to sacrifice every other aim 
in order, by winning great fleet actions, to destroy the sea 
supremacy of the British Navy. If this object could be 
attained, our coast defences would at once cease to possess 
real national importance. If it were not attained, our 
imaginary enemies would be no more able to attack our 
coast defences than were the Russians to attack those of 
Japan in 1904. 

2. To avoid fleet actions, and to concentrate all effort 
upon a guerre de course waged against British commerce. 
In this case, the main object must be to keep the raiding 
ships at sea, avoiding observation, and consequently giving 
a wide berth to the British coast-line. Moreover, the vessels 
best suited for work of this nature are those which would 
be unable to face even such miserable defences as existed 
at Santiago. 

History clearly proves that the second course (2) cannot 
succeed in the long-run, and that effective warfare against 
commerce can be carried on only by the belligerent whose 
battle fleets are either victorious or able to control effectually 
the battle fleets of the enemy. The attractions presented 
by the vast volume of British maritime trade are, however, 
so strong that organized attacks upon it must be expected. 
Whether any initial successes could be obtained would 
depend mainly upon the measures of peace preparation taken 
by the Admiralty, and upon the forethought devoted to ar- 
rangements for transmitting information, and for adapting 
the movements of the mercantile marine to the conditions 
of war. 

Reason combines with the rich and varied experience of 
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the pagt, culminating in the recent conflict in the Far East, 
to prove that the functions of coast defence in war between 
naval Powers are necessarily restricted and subordinate to 
the main issues. Fortified harbours from the days of the 
Romans to our own have usually fallen to a land attack 
rendered possible by naval superiority. Coast defences pure 
and simple, when garrisoned by trained men, have rarely 
failed to discharge their limited role, and their most con- 
spicuous successes have been attained by simple means. 
Isolated fortified ports will necessarily fall victims to sea- 
power exerted over a sufficient time, as Gibraltar must have 
surrendered to the French and Spaniards if not relieved by 
the British Navy, as the possession of Minorca oscillated 
from one side to the other in strict accordance with the 
naval situation. 

In recent years, the British people have awakened to a 
sense of their supreme naval needs, and the principles which 
all history, and especially that of the period of great naval 
wars, enforces have tended to reassert themselves as govern- 
ing factors in our national policy. It is understood that 
the Navy must be maintained at a strength sufficient to 
enable it to control the movements of the fleets of any 
reasonably probable combination of Powers, and that if 
this condition is not fulfilled in war, no measures of military 
preparation, and no employment of fortification, can avert 
disaster from an Empire whoUy dependent for existence on 
maritime communications. '' The maintenance of sea 
supremacy," stated the Duke of Devonshire,^ "has been 
assumed as the basis of the system of Imperial defence 
against attack from over the sea. This is the determining 
factor in shaping the whole defensive policy of the Empire." 
There can be no other logical " basis " on which to build a 
standard of coast defence. 

^ At the Qiiildhall, 3rd December, 1896. 
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It is assumed, therefore, that an enemy's battleships will 
either be brought to action, or will be kept under observa- 
tion and prevented from undertaking any serious opera- 
tions without incurring the certainty of being brought to 
action within a limited time. We cannot, however, count 
upon being able — especially in the early stages of war — ^to 
prevent hostile movements against our commerce on the 
seas. Nor can we guarantee that our ports will be abso- 
lutely immune from such a futile attack as that delivered by 
Admiral Sampson's squadron on San Juan (p. 178), if it 
should seem to an enemy's commanders that any adequate 
advantage could thereby be attained. In our case, however, 
the attractions of a rich and dense volume of commerce 
must necessarily be superior to the prospect of engaging 
guns on shore on most imequal terms. It may, therefore, 
be expected that an enemy's ships, escaping for a time from 
the observation of our Navy, would naturally turn their 
attention to trade on the high seas, and avoid being sighted 
from any point on the coast-line, whence their presence 
would be instantly reported in all directions. 

From the above considerations it appears that the stan- 
dard of reasonably probable naval attack upon the home 
and colonial ports of the Empire can be estimated with suffi- 
cient accuracy by the Admiralty, and must, at the present 
time, be suob as could be repelled without difficulty by 
moderate armaments effectively handled by trained gunners. 
Revision of standards to meet the changes in the balance of 
naval power which may arise in the future might evidently 
be required. 

The ports which require coast defence fall under the fol- 
lowing heads : 

1. Naval bases essential to the maintenance of the 
fleet. 

2. Strategic harbours, such as Portland and Dover. 
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3. Great centres of private shipbuilding industry, naval 
or mercantile. 

4. Commercial harbours which must be kept open in 
war. 

6. Harbours in which mercantile ships might congregate 
for temporary refuge in time of war. 

The principle is that only ports containing resources of 
national importance — ^resources the destruction of which 
would directly reduce the capacity of the nation for carrying 
on war — can be fortified. All other ports must depend upon 
naval protection alone, and irresponsible threats of bom- 
bardment and of the enforcement of indemnities, to 
which naval manoeuvres have accustomed us, can be dis- 
regarded. Bombardments would only lead to reprisals, 
which the superior naval Power can easily carry into 
effect ; while indemnities can only be collected by a pro- 
cess of pillage involving the landing of men. This should 
be impossible if the Volunteers were properly organized. 

It follows that Colonial ports, such as those of South 
Africa, Australia, and New Zealand, at long distances from 
the bases of a possible enemy, should not be left defenceless 
if they contain docks, shipping, and large stores of coal. 
On the other hand, a few effective guns will amply suffice 
for their protection, provided that there are local military 
forces able to repel such a landing-party as two or three 
cruisers possibly accompanied by a transport could supply. 
These conditions can easily be fulfilled in the case of all the 
ports which it is necessary to defend. A somewhat higher 
standard is justified at naval centres such as Singapore and 
Hong-Kong, the capture of which might hamper the free 
action of the Navy. Little, however, could be expected 
from purely naval attack, and the possibility of employing 
forces on shore would depend upon successful evasion of 
British warships, which would naturally pay special atten- 
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tion to any ports at which suoh expeditionary forces might 
embark. 

Authoritative decisions on the various questions above 
discussed are required before the legitimate f imctions of the 
Artillery and Engineer expert can be brought into play. 
When the general policy has been laid down, it becomes 
possible to formulate details applicable to individual cases. 
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CHAPTER XIV 

MOUNTING OF COAST ABTILLEBY — EVOLUTION OF COAST 
BATTERIES — OLD FORMS OF GUN-MOUNTINGS — ^RECENT 
DESIGNS 

The general policy of coast defence having been determined, 
and the standard of attack to be opposed having been laid 
down, it is necessary to consider how to mount the required 
armament to the best advantage. 

Thus, the science of coast Fortification may perhaps be 
defined as that of distributing and mounting guns of various 
natures with a view to ensure that — 

(1) The oflFensive power of the gun shall have its fullest 
scope from the position of greatest advantage, and that 

(2) The protection afforded to the gun itself and to the 
gunners who man it shall be the maximum compatible 
with (1) and with reasonable economy. 

Passing over the period when guns were mounted in 
castles, and active defence had not begun to assert itself, 
the earliest form of coast battery was probably a low bar- 
bette, the guns simply firing over a wall or bank. Examples 
of such batteries are still scattered round our coasts, and 
are occasionally used for saluting purposes. The invention 
and development of shell fire soon tended to produce a 
higher front protection, and the embrasure both in earth 
and masonry arose, the latter usually involving a stone or 
brick fort, with casemates such as those which were largely 
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constructed in the United States. The fort, trying to com- 
pete with the ship in volume of fire, would sometimes have 
two, three, or four tiers. Thus, the Spithead forts were origi- 
nally designed for four tiers, and were also intended to 
mount guns on the top, while there is an existing three-tier 
stone-work at Kjonstadt.^ Great crowding of armament 
thus arose. 

The development of penetrative power which the rifled 
gun attained led naturally to the adoption of iron shields, 
and works of the Bovisand, Popton, Hubberstone, Hoo, 
and Damet type were constructed, the double tier being 
retained in some cases, as at Picklecombe and Garrison 
Point. The desire to imitate the ship further, gaining still 
greater protection, and of a more uniform nature, produced 
the continuous armoured fronts at Spithead, Plymouth, and 
Portland. Finally, still following the ship, a cramped 
advanced site, exceptionally heavy guns, and the desire 
to realize complete protection combined with an all-round 
fire, produced the Dover turret. 

Meanwhile, however, the expense and other disadvantages 
of the stone and iron method naturally directed attention 
to alternative modes of protection. As early as 1836, 
Colonel de Bussy, of the U.S. Army, invented a carriage 
in which the gun was rolled to the rear on eccentric wheels 
and lowered. In 1868, Major King, U.S. Engineers, in-, 
vented a counterpoise carriage which was successfully tried 
with a 16-inch gun firing a 450-pound projectile with 100- 
pound charge. About 1871, Colonel (the late Sir A.) Mon- 
crieflf also reduced the disappearing principle to a practical 
shape, and succeeded, in 1873, in overcoming great diffi- 
culties with marked energy and mechanical skill. In spite 

^ The BussiaDs appear to have been the greatest exponents of this 
system, and such works as Fort Constantine at Sebastopol probably 
exercised a baneful influence over our own later coast defences. 
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of a highly favourable report on the coimterweight carriage 
for the 9-inch gun of 12 tons, this mounting can hardly be 
said to have been introduced into our service — ^there were 
only two examples^ — and practically the principle was 
restricted to guns not heavier than the 7-inch of 7 tons. 
The principle was applied to the best advantage at Flat- 
holme (Severn defences), where the emplacements were 
dispersed and well concealed. These emplacements, being 
well conceived, were as satisfactory when their armament 
became obsolete as when they were first built. The worst 
instances were at Popton and Hubberstone (Milf ord Haven), 
where the pits were built up in a row on the top of stone 
and iron casemates, and at Newhaven, where one of the 
9-inch guns was moimted in a species of demi-Martello 
tower. In these cases, the value of the Moncrieff system 
was gratuitously reduced to a minimum. 

The rapidly increasing cost of this mounting in the case 
of larger guns led Colonel Moncrieflf to the design of hydro- 
pneumatic carriages, which are represented in principle by 
the disappearing mountings constructed at Elswick, and 
successfully applied to 6-inch, 8-inch (Plates XXIV. and 
XXV.), 9'2-inch, 10-inch, and 13'5-inch B.L. guns. 

Up to a certain point, therefore, the maximum possible 
of material protection appears to have been the object aimed 
at in gun-mounting. At the same time the great cost of 
invulnerability of this class rendered other modes of pro- 
tection necessary in some cases, and open batteries have not 
only never disappeared, but have been largely constructed. 

The French, who have not been committed to wild 
expenditure on coast defences, steadily abstained from 
constructing armoured casemated batteries, and the great 
majority of their guns were mounted en barbette. In the 
case of fairly elevated sites this principle, on account of its 

^ At Newhaven. 



METHODS OF GUN-MOUNTING 189 

relative cheapness and wide angle of fire, has always found 
favour, and it has been largely applied to battleships,^ in 
which, however, the turret of four-sided or polygonal form 
has latterly been introduced. 

The rapid development of machine and quick-firing guns 
tended to increase the minimum of height above the sea- 
level prescribed for harheUes, to add to the height of front 
parapet, and to bring methods of under-cover loading into 
prominence. The heaviest British guns mounted — ^the 
100-ton B.M.L. at Gibraltar and Malta — are en barbette^ fire 
over a high parapet, and have a complete system of under- 
cover loading, so that the gun alone is exposed to direct fire. 

All methods of gun-mounting, existing or proposed, may 
be classed under three heads : 

1. C!omplete material protection, limited only by the size 
of a port, to detachment, and to gun during loading. 

2. Varying protection against direct fire. No bomb- 
proof overhead cover. Detachment more or less protected 
in various ways. 

3. Gun completely protected during loading by being 
lowered. 

The following is a brief statement of the advantages and 
disadvantages of the methods severally included in the 
above groups, with examples of their practical application^ 
up to 1890: 

Group I. 

(a) Shielded Casemates, — ^Two tiers, Picklecombe, Garrison 
Point. One tier (see figure), Bovisand ; Thames and Med- 
way defences ; Hurst Castle ; Seaf orth ; Forts Tign6 and 
Delimara, Malta. 

^ E,g., in the Timer aire and in the Admiral class. 
^ In many cases these works have now been disarmed as the result of 
the introduction of the long breech-loading gun. 
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Complete protoctjon to moimtiDg 
and detachment against heavy 
projectiles, limjt«d only by the 
thickneea of shield adopted, tlie 
strength of the masonry in which 
the shield is fixed, and the size of 
the port. Complete protection 
agMnst high -angle fire, machine- 
gun fire, and shrapnel, except at 
the port. 



Ditadvanlagta. 
Cost entails crowding of guns, 
which is inadvisable in several 
respects. Always offers on ideal 
target, especially in the case of a 
two -tier work. Tsi^t incieased 
by massive overhead protection, 
which is not required, and by pre- 
senting a vertical face to front 
attack ensures the maximum effect 
to projectiles. Liable to cumu- 
lative damage at long range. 
Port usually limita elevation of 
guns. (At Garrison Point the 
heaviest guns had the least range.) 
Lateral range of individual guns 
limited. Field of view restricted 
for uming porposes. BifGculties 
arise from powder smoke. Now 
obsolete. 
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(&) Curved Front Skidded Gasemates. — King's Bastion, 
Gibraltar, Sliema Fort, Malta. 



Advantage*. 
See above. Large field of fire ; 
curved form incidentally unfavour- 
able to penetration, except to nearly 
direct hits. Shield provides uni- 
form protection to casemate except 
on the flonlcB, where it is set in 
masonry. 



Duadvanlages. 
See above. The alternative port 
is a source of weakness. A single 
shell entering there wouM almost 
certainly disable the gun. Time is 
lost in traversing from port to port, 
and, consequently, there is difGculty 
in following a moving object Now 
obsobte. 
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(c) Gontinnovs Iron Front. — Two tiers, Horse Sand and 
No Man's Land, Spithead. One tier, Spitbank, Plymouth 
and Portland Breakwater Forts ; Fort Cunningham, Ber- 
muda. 



Advantages. 

Complete and uniform protec- 
tion, except at port, against pro- 
jectiles of all sorts, limited only by 
thickness of armour adopted. Over- 
head protection. Closest approxi- 
mation to a broadside armour-clad. 



DiaoAoavtagea, 

Costly ; crowding of guns there- 
fore inevitable. Usually a con- 
spicuous target. Elevation and 
training limited. Field of view 
restricted for aiming purposes. If 
penetrated, it is possible that two 
guns could be disabled by a single 
projectile. Obsolete. 



(d) OrUson BaMery, — Langliitjensend, German defences on 
Baltic and North Sea. 



Advantages, 

Protection very complete. Curved 
form of armour favourable to deflec- 
tion of projectiles. Economy over 
wrought iron or compound armour 
claimed, but possibly not suffici- 
ently established. Requires the 
occurrence of several hits in a small 
area to produce much result. Port 

reduced to a minimiim . 



Disadvantages. 

Costly; guns necessarily crowded, 
thus giving to the attack a con- 
siderable margin in direction of 
fire. Individual segments proved 
to be capable of being broken up 
by repeated hits. Probably some- 
what cramped. Lateral range of 
individual guns limited. Field of 
view restricted. 



(e) Turret. — Dover sole English example ; Fort Milutine 
at Kronstadt. 



Advantages, 

Complete protection, limited only 
by thickness of armour and size of 
port. Curvature unfavourable to 
penetration. Relatively small tar- 
get. All-round fire. Two guns 
combined in one protection. Over- 
head protection against shrapnel 
and splinters. Conning tower 
affords good field of view for aiming 
purposes. Satisfactory on board 
ship. 



Disadvantages. 

Excessively costly. Steam or 
hydraulic power required. Not 
well suited to colonial conditions 
generally. Somewhat conspicuous. 



192 



FORTIFICATION 



(/) Oruson Turret. — German defences in the Baltic and 
North Sea ; defences of Holland ; Spezzia. 



Advantages, 

See Turret. Cast-iron allows 
any ourvature of form. Economy 
cUumecL 



Disadvantages. 

See Turret. A segment several 
times hit vnH break up ; the de- 
struction of a segment would 
seriously affect whole turret. Some- 
what conspicuous. 



Group 2. 

(a) Open Battery with Shidda (see figure). — ^New Tavern 
Fort ; some works at Gibraltar. 




2" Piatt 






Scale ^ inch = 1 foot. 

SEonoN OF Open Shielded Batteby with Oyebhead Coveb. 



Advaniages. 

Great front protection, as merlon 
can have unlimited thickness of 
earth. No exposed masonry re- 
quired. Can be rendered fairly 
inconspicuous. 



Disadvantages. 

Difficulty in affording adequ^ 
support to the shield, which ok 
have only side and bottom abiMlfc 
ments, while the top is unsup- 
ported. Angle of training limited. 
Elevation to some extent re- 
stricted. No proper overhead cover, 
since the latter, as usually pro- 
vided, was useful against shrapnel 
and splinters only, and by adding 
to the height of the target increased 
the danger from heavy common 
shell. Now obsolete 
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(6) Open BaUery tvith Earth Embrctsures. — South Hook, 
Milford Haven ; defences of Marseilles ; all the heavy gun 
batteries at Alexandria except Meks. 



Advantages. 

Cheap. Lends itself to disper- 
sioiL Can be rendered very inoon- 
spiouous as a target. Fair protec- 
tion against machine-gun fire, at 
least till much of embrasure is 
destroyed. Protection easily cap- 
able of repair. Great flank pro- 
tection can be given. 



Dtaadvaniages. 

Embrasure necessarily weak at 
the neck. If gun is on a low 
carriage, detachment exposed to 
shrapnel and machine-gun 5xe 
after neck is destroyed. Hori- 
zontal angle of fire limited. Obso- 
lete. 



(c) Barbettes, — ^For old-type guns, with bonnettes, Isle of 
Grain Fort ; without bonnettes, Inchkeith, Harding's Fort, 
and Europa Hutment, Gibraltar. For breech-loading guns 
(see Plate XXIII.), Stonecutters' Island. Hong Kong. 



Advantages. 

Angle of fire unlimited unless 
bonnettes are employed. Lends 
itself well to dispersion. Can be 
rendered inconspicuous as a target, 
if properly treated. Well suited to 
breech-loading guns on moderately 
high sites, or where ships cannot 
dose. Relatively cheap. 



Disadvantages. 

Gun itself necessarily more or 
less exposed. If not bonnetted, 
specially exposed on flanks, where 
it offers a broadside target. In 
the case of low sites, protection to 
detachments necessary; but was 
difficult to arrange in the case of 
larger natures of B.M.L. guns. 



{d) Breech Hoods with Barbette Chms. — Hoods were pro- 
vided for upper deck guns as the first step in the protection 
of the light armament of ships. Bullet-proof shields of 
various forms have also been provided for barbette guns 
(see Plate XXIII.). 



Advantages. 

See Barbettes* Good front pro- 
tection against machine-gun fire 
and shrapnel to loading numbers 
and breech action. Possibly addi- 
tional protection against a hit by 
a heavy projectile at a small angle. 



Disadvantages. 

^ee Barbettes. Lateral protec- 
tion nUy unless angle of training is 
comparatively smalL Shell other- 
wise harmless may be burst by the 
hood. 

13 
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Group 3. 

(a) Moncriefj GourUerweight MourUing. — ^Flatholme, Laver- 
nock, Popton, Hubberstone, Newhaven, Carlisle, Camden. 



Advantages, 

Excellent protection to gun and 
detachment. Laying performed 
under cover. Can be rendered 
absolutely invisible except for the 
short time the gun is up. 



DisadvatUagea. 

Unsuitable to B.L. guns. Car- 
riage necessarily somewhat compli- 
cated. Weight increases rapidly 
with that of gun. Has been applied 
to no gun heavier than 9-inch of 
12 tons. Now obsolete. 



(6) Hydropneumatic Mounting, — Applied to 6-inch, 8-inch 
(Plates XXIV. and XXV.), 9-2-inch, and 10-inch B.L. guns. 
Largely adopted in coast works constructed between 1880 
and 1890. 



Disadvantages. 

Requires special care in main- 
tenance. Difficult to repair. Slow 
rate of fire. 



Advantages, 

See Counterweight Carriage. 
Addition of a horizontal or turtle- 
back shield confers good overhead 
protection. Well suited to guns on 
low sites. Practically unattack- 
able by ship's fire. 



(c) Counterbalanced Disappearing Mounting, — Fort Con- 
stantine at Kronstadt. 



Advantages, 

See (a) and (b) above. Gun can be 
sunk as low as desired below crest 
of parapet. Gun can be worked 
simply en barbette jf desired. 



Disfidvantages, 

Both gun and platform have to 
be raised and lowered. Steam 
power required. Costly and some- 
what complicated. Apparently ap- 
plied to 11 -inch B.L. long guns. 
Not much known as to success of 
working. 



The methods of iron protection enumerated in Group 1 
and Group 2 (a) can scarcely be said to have as yet stood 
the test of war. The shielded casemates cleverly extern- 
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porized during the American War cannot be taken as fair 
specimens of their class ; nor can the experience gained with 
the American monitors be considered of value in estimating 
the eflEective protection conferred by a modern turret or 
cupola. The 5j^inch iron armour of the Hvaacar^s turret 
was, however, hit three times by d-inch Palliser shell in her 
action with the Blanco EncaJada and Almiravie Cochrane. 
The turret was twice penetrated, and a shell burst on the 
deck below without preventing it from revolving. 

Further, there have been few experiments made under 
approximately service conditions, with the exception of 
those carried out at Shoeburyness against two shielded 
casemates in 1865, and against two iron-fronted casemates 
in 1868.^ Important trials of experimental shields were 
also made in 1867, 1868, 1869, and 1870. Three shots were 
fired at the turret of the Royal Sovereign in 1867, and two 
shots at the Olatton's turret from the Hotspur in 1872. The 
guns employed against the shielded casemates were 10-inch 
of 12 tons, 9*22 inch of the same weight, 8-inch and 7-inch ; 
against the iron-fronted casemates 12-inch of 25 tons, 
10-inch of 18 tons, 15-inch S.B. of 19 tons ; against the Royal 
Sovereign^ 9-inch ; and against the OlattoUy 12-inch of 25 tons ; 
so that as indications of what might be effected by the far 
more powerful guns now afloat, the results of these experi- 
ments are valueless. 

The BeUeisle trials and the naval actions of the China- 
Japanese and Busso-Japanese Wars have thrown further 
light on the defensive capabilities of armour, and have 
proved conclusively^ that the protection conferred is, for 
practical purposes, far greater than experiments on the 

^ See a paper by Ck>lonel Inglis, R.E., " Profeeaional Papers,*' Second 
Series, ToL xyiiL 

^ As was anticipated. " Armour will onqaestionably prove a more 
efiEective protection in action than Shoeburjnees experiments may seem to 
indicate " (Ist edition, 1890). 

13—2 
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proving-ground appear to indicate. The theoretical pene- 
tration of armour, which can be calculated with consider- 
able accuracy, supplies a convenient standard for estimating 
relative gun-power ; but must be heavily discounted for 
purposes of war. The contest between armour and guns 
still continues unabated, and has led to remarkable develop- 
ments in both. At the same time, penetration, as such, 
has ceased to be regarded as the principal object to be 
arrived at. The main effort now is to provide a shell 
capable of carrying a large bursting charge through or into 
an armour-plate, and, on the other hand, to provide hard- 
faced armour able to break up or explode such a shell before 
penetration. Thus the point of view has somewhat changed, 
and armour is now applied on board ship in less thickness 
and for other purposes than formerly. It is becoming 
doubtful whether the resisting power of armour of a given 
thickness is capable of material increase, although the limits 
of gun power have not yet been reached. 

Meanwhile, a marked change of opinion has arisen as 
regards methods of mounting guns for coast defence. It 
is realized that earth-work batteries acquitted themselves 
exceedingly well when severely tried at Alexandria under 
conditions extremely favourable to the naval attack, thus 
fully confirming the experience of the American CSivil War 
in the early days of rifled guns. The tendency to reproduce 
in the coast battery the disadvantages inherent in the ship, 
which during a long period entailed heavy expenditure upon 
bad designs, has happily passed away. The principles 
laid down in Chapter XIII. are now generally accepted, 
and methods of gun-mounting are being made to conform 
with these principles. 

The writer became Superintendent of the Royal Carriage 
Department in August, 1894, and endeavoured for seven 
years to effect improvements with a view to remedy the 



• . 



DIAGRAM 

— SHOWING — 

Evolution of 9-2 In. Mountings. 



— Scale . 

i imi m-iiiii'" 




9-2 M« IV. 




To rticc ntffe' fS7 ■ 



RECENT MOUNTINGS 197 

following technical defects which his previous experience 
had indicated : 

'' (1) Mountings were too cumbrous, this arising partly 
from the fact that 

" (2) Recoils were unnecessarily long. 

'' (3) Arrangements for loading and for handling pro- 
jectiles were inconvenient. 

'' (4) Sighting and its relation to training and elevating 
were unsatisfactory, "i 

As, further, the view previously set forth* — that the 
9' 2-inch and 6-inch guns should form the staple armament 
of coast defences — had come into favour, it was possible to 
concentrate effort upon these types. Plate XXVI. shows 
the resulting evolution of the 9* 2-inch mounting, of which 
Marks III. and IV. were successive steps. 

The Mark III. mounting is placed upon a cast-iron 
pedestal built up in two parts bolted together. By this 
means a large bearing surface upon the concrete founda- 
tion is secured, and at the same time the emplacement is 
not inconveniently filled up. The carriage is of simple con- 
struction, two brackets supporting the slide, being built 
up from strong bolsters. The buffers are similar in design 
to those of the 6-inch barbette, but the trunnions rest in 
ball bearings. The recoil is about 39 inches. 

There is a training and an elevating gear at the left front 
of the mounting under full cover of the parapet and shield. 
The left sighting platform has both gears, and the right 
platform training gear only. A training arc and a special 
elevation indicator are provided, in full view of the numbers 
employed at the under-cover station. The laying numbet 
standing on either sighting platform can indicate by a 

^ " Mountings for Coast Artillery," by the writer. Proceedings of Royal 
Artillery Institution, 1897. 
3 Ist Edition, 1890. 
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pointer the direction in which he requires the gun to be 
traversed. As soon as the sight is approximately " on,*' 
however, he can halt the training numbers and complete 
the fine laying with his own gear. 

All the operations of loading are performed on the em- 
placement floor. Shell stored on sabots under the front 
parapet are picked up by a barrow and wheeled up to the 
carrier A, into which they are tipped. The carrier is 
counterbalanced so that one man working the winch- 
handle, B, raises it with the projectile till it bears up against 
the breech of the gun elevated to 15 degrees. The projectile 
is then rammed off the carrier, which contains a loading tray 
on rollers entering the breech and held by a catch until 
the charge also has been rammed. The catch is then 
released, and the tray drops back into the carrier, which 
is immediately lowered. The projectile is thus never lifted 
by tackle, and one man easily takes it on to the barrow 
and tips it into the carrier, which can be elevated till a 
pawl engages a notch, which detains it in a position allow- 
ing the gun to recoil and the breech-block to be swung 
clear. A short further lift to a second notch brings the 
carrier into the loading position. As soon as the gun is 
sufiiciently elevated, the opening of the breech begins, and 
is completed by the time the gun comes to rest. Similarly, 
the closing of the breech is effected as the gun is being 
depressed. There is thus no loss of time, and with un- 
trained labourers the gun can be elevated, loaded, de- 
pressed to firing position and trained 60 degrees in fifty 
seconds. At the same time, all numbers are well protected, 
and only the laying number is raised above the emplace- 
ment level. 

The demand for a mounting to allow 20 degrees depression 
provided an opportunity to introduce axial recoil, with the 
result of the compact arrangement Mark IV. (Plate XXVI.). 
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The gun trunnions are placed in cast-steel sliding pieces 
which move in a cast-steel cradle built up in four parts — 
two side and two end pieces, the latter being underneath 
the gun, and furnishing attachments for the air cylinder 
and the piston-rod head respectively. A sleeve formed in 
two pieces embraces the gun, and is provided with a lug 
below. The buffer cylinder is held by this lug, and its rear 
end enters the air cylinder through a liquid gland. 

The gun in recoiling drives back the buffer cylinder, 
which, acting as a ram in the air cylinder, compresses the 
air to about 500 pounds per square inch. The gun is 
brought to rest in about 3 feet 6 inches by the buffer, and 
the air pressure in the cylinder immediately runs it out 
again subject to control by a rod attached to the end of 
the buffer cylinder, which enters a hollow in the piston-rod. 
The intensifier in connection with the air cylinder keeps 
the Uquid gland in pressure, which increases during the 
recoil.^ The pressure in the air cylinder with gun run out 
is about 200 pounds, which can be retained with little 
difficulty. By means of a small hand-pump, two men can 
easily restore lost pressure at the rate of about 1 pound 
per minute. There are no valves or compUcations, and in 
addition to the care of the ordinary buffer gland, to which 
there is free access by getting inside the cast-iron pedestal, 
it is only necessary to be able to make a packing capable 
of retaining the pressure. Training and elevation can be 
performed from the sighting platform, or from the emplace- 
ment floor. There are three training and two elevating 
stations. 

The recoil arrangement above described having proved 
satisfactory, a further step could be taken by applying it to 
a trunnionless gun, by which means the design could be 

^ This recoil arrangement was first applied by Colonel T. Engliflh to a 
10-inch H.-P. experimental converted mounting. 
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simplified. Mark V. (Plate XXVII.) is the last design of the 
writer. In this design the gun in recoiling carries with it 
two rams, which, moving in cylinders attached to the cradle, 
force liquid into a spring accumulator A, which can be 
placed in a chamber adjoining the emplacement. The 
hydraulic power thus stored is utilized for lifting the pro- 
jectiles. For this purpose two hydraulic lifts are provided, 
one, B, in the emplacement floor, the other, C, attached 
to and moving with the mounting. Underneath and 
suspended from the circular gun-platform I) I) (1| inches 
steel) is an overhead railway, E E, on which run trolleys, 
F F, each supporting one projectile. The projectiles are 
stored in a recess, G, under the parapet, each standing on 
a wooden sabot. By means of a special shell-barrow any 
projectile can be wheeled into position over the hydraulic 
lift, B. By moving the hand-lever, H, the lift raises the 
projectile to the trolley above, where it is held in position 
by two hinged bands. The trolley can then be run round 
until it is over the other lift, C, where it is locked by a 
catch, J. The breech having been opened and a hinged 
loading tray being swung into it, the hand-lever K is 
moved, actuating the lift C, which thus raises the pro- 
jectile into position to be rammed home. The loading of 
trolleys by means of the lift B can proceed whatever is the 
position of the gun, so that two or three of them can always 
be in readiness to be brought under the breech. Empty 
troUeys pass round the overhead railway to be reloaded. 
In this way manual labour is reduced to a minimum, and 
the lifting of the projectile is done entirely by hydraulic 
power automatically stored. If the automatic system is 
injured, the accumulator pressure can be maintained by 
working the hand-pump L. If the hydraulic connection is 
severed, the projectiles must be wheeled in barrows on the 
emplacement floor and brought under the swinging derrick 
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M, being then raised by a Weston differential tackle and 
dropped into the loading-tray. 

The gun can be trained and elevated from the emplace- 
ment floor, and also from the sighting platforms N, quick 
gear being used in the first case and slow in the second. The 
maximum rate of fire is approximately three rounds per 
minute. A 6-inch steel shield, 0, with side-wings, and 
two 4-inch shields as a protection to the recoil cylinder 
against splinters, are provided. 

The evolution of the 6-inch mounting is shown in Plato 
XXVIII. The first step taken (Mark II.) was to shorten 
the recoil and place the mounting on a cast-iron pedestal. 
Alternative training and elevating arrangements were pro- 
vided. The next step was to introduce axial recoil, which 
had for some time been in use in the Navy. This led in the 
case of trunnionless guns to the form shown as 6-inch Q.F., 
Mark II. (Plate XXVIII.), which lent itself admirably to 
the high-power 6-inch B.L. Mark VII. gun, then about to 
be introduced. 

As the naval pivot did not suit the I'equirements of a land 
service mounting, a different arrangement was necessary. 
A vertical forged steel pivot-post is dropped into a cast- 
iron pedestal, from which it projects, having at the top 
a circular recess containing steel balls. The carriage is a 
steel casting of U form, providing a socket below, which fits 
over the pivot. Thus the gun and cradle are simply hung 
upon the pivot, the weight being taken by a steel cover- 
plate, which rests on the balls. By depressing the gun 
and loosening the screws in the cover-plate the weight 
of the gun and carriage comes directly on the pedestal. 
The plate can then be removed, and access to the balls is 
obtained at any time without dismounting the gun. Train- 
ing and elevating can be performed under cover from the 
emplacement floor, or by the gun-layer on the sighting 
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platform. A curved steel shield provides protection from 
spUnters. With this mounting a speed of fire of seven 
rounds per minute can be obtained with the 6-inch B.L. 
Mark VII. gun. 

In connection with the mountings above described, the 
writer designed a system of auto-sighting, and as the full 
advantages of an auto-sight cannot be realized without the 
employment of a telescope, it was possible to overcome the 
previous objections to this alleged complication. The result 
has been to add largely to the speed and accuracy of fire of 
coast-defence guns. The gun is now its own depression 
range-finder, and excellent practice can be made even from 
comparatively low sites. Incidentally, changes in what 
may be called the tactics of coast defence are being brought 
about. The gun has become a self-contained imit, inde- 
pendent of external aid for accurate fire. In these circum- 
stances, the earlier idea of manipulating a considerable 
armament by electrically worked dials or signals from a 
central observing station could only lead to a wholesale 
loss of opportunities which wiU frequently be transient.^ 
While, therefore, some general control may be required in 
special cases, it will, as a rule, be advisable to give the freest 
hand to the group commander, who must be best able to 
select his target. Coast-defence guns can now deliver 
rapid and extremely accurate fire, of which the fullest 
advantage should be taken. 

There is no finality in the designs of mountings for coast 
Artillery, and those above described wiU in due time be 
superseded by better arrangements. The shields are far 
from satisfactory ; but the curved forms required could not 
at the time be obtained in hard-faced armour, or would 
have been inordinately expensive. Already, however, 
Mr. B. A. Hadfield has succeeded in producing an excellent 

> See p. 268. 
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oast steel, which has given surprising results in firing trials, 
and lends itself exactly to the requirements of coast Artillery. 
Plate XXIX. shows a shield of " Era " steel made for a 
6-inch mounting, and serves to illustrate the adaptability 
of form which is now available. The protection of the 
9-2-inch mounting (Plate XXVII.) might be improved by 
the use of this cast steel. If power, such as electricity, 
from an external source can be applied, simplification 
of design, combined with a great reduction of labour and 
a higher speed of fire, becomes possible. Future progress 
may lie in this direction. 
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CHAPTER XV 

THB EVOLUTION OP BATTLBSHIPS AND CRUISERS — FOREIGN 

SHIPS 

BATTLESHIPS. 

As an intimate acquaintance with the capabilities and the 
disabilities of warships is an essential part of the equipment 
of officers who may have to design or to fight coast batteries, 
a brief sketch of the evolution of the armoured vessel must 
be regarded as a necessary part of a work dealing with coast 
Fortification. 

The first proposal to apply armour to naval purposes 
seems to have been made by John Stevens, of New Jersey, 
in 1812, and was doubtless suggested by the war between 
Great Britain and the United States which began in that 
year. In 1827 and in 1840 experiments were made in this 
country which led to no results, and when the Crimean War 
broke out in 1854, the line of battle ship was practically the 
same as that of Nelson's day, with the addition, then com- 
mencing, of auxiliary steam power. 

During the long peace, however, there had been improve- 
ments in guns aiid in projectiles. Previous experience 
might have served to indicate what would happen ; but the 
teaching of war is frequently forgotten or ignored, and the 
fact that six British ships were put out of action on the 
17th October, 1864, mainly by the shell fire of such wretched 
works as the Telegraph and Wasp batteries came as an 
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unpleasant surprise. The French at once set about the 
construction of three armoured batteries, which were em- 
ployed with effect at Kinbum in 1855. Great Britain also 
constructed similar vessels, protected by 4^inch iron plates, 
carrying fourteen 6-pr. guns, and provided with engines of 
700 h.p. Meanwhile, John Ericsson and Captain Cowper 
Coles were independently engaged in planning '^ cupola 
ships." The former, on the 26th September, 1854, sent a 
sketch design of an armoured monitor to Napoleon III., 
who thought that " the result to be obtained would not be 
proportionate to the expense or to the small number of guns 
which would be brought into use "; the latter carried out 
experiments with rafts in the Sea of Azoff . 

From these small beginnings sprang a long series of designs, 
which, successively modified by the growing power of the 
gun and by the improvement in steel manufacture, have 
led to the battleship and armoured cruiser of the present 
day 

Evolution of the Broadside Ship. 

In 1858 France commenced the construction of four 
armoured frigates — Oloire, Normandie, Invincibley and 
Couronne — Great Britain quickly following with the Warrior 



Warrior 

(1859),^ Black PrincBy Defence, and Resistance. The French 
from the first extended the protection to the whole water- 
line, and have since shown marked preference for this system. 
The Warrior and her consorts, on the other hand, were 

^ The dates gtven are those of the oommenoement of the ahipa. 
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armoured (4^ inches) over a little more than half the 
length.^ 

In the Hector and VcUiarU (1861) the 4^inch armour was 
extended to cover the whole armament, leaving the ends 
unprotected. 

In the Achillea (1861) the water-line belt was extended 
from end to end, and was heightened for more than one-half 
the length to cover the battery. 
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Achilles 

Meanwhile rifled guns, which had been employed experi- 
mentally in the trenches before Sebastopol,^ were rapidly 
coming into general use, and the need for increasing the 
thickness of armour at once arose. Thus, the Minotaur 
(1861) and the Agincourt (1862) had ^\ inches on the side. 
Guns increasing in size, and armour in thickness, the former 
were grouped in order to diminish the area covered by the 
latter, as in the case of the Bellerophon (1864), with 6 inches 
of iron over belt and battery, and the Hercvlea (1866) with 
9 inches on the belt and 8 inches to 6 inches on the 
battery. 

In the SuUan (1868), the Invincible and Iron Duke (1867), 
the Audacious (1867), and the Swipsure and Triumph (1868), 
an upper-deck battery was provided to give increased gun 
power. 

This general form of construction was continued, and 
culminated in the Alexandra (1873), which had a 12-inch 

^ Armour was not confined to new constructions^ and some large un- 
completed wooden vessels of old type were provided with 4^-incli plating^ 
at this period, the additional weight being balanced by a reduction in 
the number of guns. 

^ In the " Lancaster " battery on the Victoria Ridge, which played a 
part in the battle of Inkermann. 
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to lO-inch belt and an upper and a main deck battery, 
mounting six guns on the broadside, and four gims firing 
ahead or astern, aU behind 8 inches of armour. 

With the Alexaridra, the pedigree of the broadside armour- 
clad may be said to have come to an end. The persistence 
of the type for nearly twenty years was probably due to 




Lower Deck 



Alexandra 



the belief, which lingered till a later date, that sails were a 
necessary supplement to steam power, to the want of sea- 
worthy quaUties in the earlier turret ships, and also to the 
fact of guns heavier than 18 and 25 tons not having been 
introduced. 

The evolution of the broadside ships thus followed the 
following lines : The " origin of the species " was the desire 
to obtain protection against shell fire from coast defences, and 
the Warrior and her sisters were practically old-type frigates 
patched with iron on their sides. The struggle for existence, 
as gun power steadily developed, produced first the com- 
bined continuous belt and armoured battery, then the 
central battery with a complete belt. The battery, after 
having shrunk in the BeUerophon and Hercvlea, was sub- 
divided in the Alexandra, At the same time, the total area 
and armament protected by armour tended to diminish, 
and the proportion of weight of armour to displacement 
rose from 1 : 6*38 in the Warrior to 1 : 4 in the Alexandra. 
The gun still acquiring greater power, the attempt to give 
complete protection to water-line and armament on these 
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lines was abandoned, and the era of the broadside ironclad 
passed away. 

Meanwhile, the difficulty of providing adequate protection 
for the broadside vessel had given rise to another method of 
shipbuilding which developed on parallel lines. 

Evolution op the Cupola Ship. 

The earliest designs of Ericsson and of Cowper Coles con- 
templated a turret of spherical form ; but difficulties of con- 
struction apparently led both to adopt a cylindrical outline. 
The original MonUor of 776 tons with a single turret was 
built and imder steam in a hundred working days, and 
fought her memorable action with the broadside Merrimac 
{nie Virginia) on the 9th March, 1862. The Monitor proved 
absolutely suited to the special needs of the moment, and, 
as usual in such cases, generalizations followed which were 
wholly unjustified. The glamour of the action in Hampton 
Roads continued for many years to influence shipbuilding 
in the United States, and even in 1898 Admiral Sampson 
foimd himself heavily handicapped by the presence of 
monitors in the squadron which he took to San Juan, Puerto 
Rico. 

In 1860, Captain Coles produced a design for a turret ship 
cut down from a three-decker, and the BoycU Sovereign, 
which had been under construction since 1866, was at length 
selected for this treatment. . This, the first British cupola 
ship, armoured with 5^ inches of iron and carrying four 
turrets, was successfully tried in 1864, and was, for all 
general purposes of war, an infinitely more powerful vessel 
than the Monitor. The Prince Albert, a similar ship, was 
completed about the same time. 

The Boyal Sovereign was followed by the Monarch (1866), 
of 8,322 tons and 14*9 knots speed, with 7-inch to 6-inch 
armour on the side and 10-inch to 8-inch on two turrets, 
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each containing two 26-ton guns. In addition, there were 
two 12-ton guns in the bows and one 6J-ton gun at the stem.^ 

With the Captain (1867), which capsized in the Bay of 
Biscay on the 6th September, 1870, the idea of giving sail 
power to a low free-board turret ship came to a tragic end. 

The Abyssinia Class (3), of 2,900 to 3,480 tons, speed 
9^ to 10^ knots, with 8-inch to 6-inch armour on side and 
10-inch to 9-inch on two turrets, mounting each two 18-ton 
guns, was begun in 1868. This class, intended for coast 
defence only, is an instance of retrogression of which there 
have been subsequent examples. 

The DevaskUion and Thunderer (1869) mark a great ad- 
vance to the type of a powerful sailless seagoing battleship, 



Devastation 

of 9,330 tons and 13^ knots speed, with a complete armour 
belt 12 inches to 10 inches and 14 inches to 12 inches on two 
turrets, mounting two 38-ton and two 36-ton guns* respec- 
tively. These vessels were also provided with an armoured 
deck, 3 inches to 2 inches, placed on the top of the belt, 
and with athwartship bulkheads carried down below the 
belt, and affording protection to the magazines when the 
ship was pitching. The Dreadnought (1870) is similar in 
design, but has side armour 14 to 11 inches. 

^ Meanwhile the United States had constructed the MtatUonomohf 
which crossed the Atlantic in 1866, causing the Timea to declare that our 
whole Navy had become useless, and was only fit to be laid up and '* painted 
that dirty yellow colour which is universally adopted to mark treachery, 
failure, and crime." 

^ Originally all 25-ton guns. 

14 
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The armament of these ships was subsequently altered to 
four 10-inch B.L. guns, and with new engines their speed 
was increased to 14 knots. The general conception embodied 
in this type was distmctly superior to some later designs, 
and the Devastation Class were still formidable when subse- 
quent ships were only fit for the scrap-heap. 

The OkUton Class (5), begun in 1869, marks another back- 
ward step. These vessels were built for coast defence, and 
were smaU editions of the Thunderer, being from 3,600 to 
4,800 tons, with II to 12 knots speed, and 8-mch to 6-inch 
armour on the side and 10-inch to 9-inch on two turrets, 
each containing two 18-ton guns. The OlaUon herself, 
however, had 12-inch to 10-inch on the side and one turret 
(14-inch), containing two 25-ton guns. These vessels might 
possibly have been employed for the attack of coast defences, 
but were otherwise unsuited to British requirements. 

Combination of the Broadside and Tubeet Ship. 

The TSmSraire (1874) is particularly interesting as a new 
departure, combining the features of the broadside and the 
turret ship, which was destined to develop into a type which 
has lasted to the present day. A barbette at each end 
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Temeraire 

carried a 25-ton gun on a disappearing mounting, and a 
divided central battery was armed with four 18-ton guns 
and two 25-ton guns in angle ports forward. There was a 
complete belt 11 to 10 inches ; the barbettes had 10-inch and 
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8-inch armour, the central battery 8-mch, and the ammuni- 
tion hoists 7i-inch. There was thus a broadside fire of three 
25-ton and two 18-ton guns, and a bow fire of three 26-ton 
guns. 

FUBTHBB EVOLTTTION OP THE TUBEBT ShIP. 

Under the influence of megalomania and ItaUan inspira- 
tion, ship design now took a distinctly retrograde step 
in the Inflexible (1875), of 11,880 tons. The side armour 
(24 inches, 20 inches, and 16 inches) shrank suddenly to 
one-third of the length — ^a reversion to the Warrior Two 
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Inflexible 

turrets, en icheUm, with 16-inch armour, contained each two 
80-ton guns. An armoured deck (3 inches) was placed 
some distance below the water-line throughout the unpro- 
tected ends. The speed was 13-8 knots. Thus there was 
a great increa.se of thickness of armour, which could there- 
fore be applied only to a small portion of the ship. The 
armament was exceptionally heavy, and it seems to have 
been thought necessary to protect it by a corresponding 
increase of armour, irrespective of other considerations. 

The Agam&mnon and Ajax (1877), of the same type, but 
only 8,510 tons displacement, followed. The armament was 
reduced to four 38-ton guns, and the armour to 18 inches 
to 15 inches on the side, and 16 inches to 14 inches on the 
turrets. Two 6-inch B.L. guns, without protection, were 
added as secondary armament. 

The Colossus and Edinburgh, of 9,150 tons and 15} knots 
speed, followed, with four 45-ton B.L. guns, 18-inch to 
14-inch armour on the side over three-eighths of the length, 

14—2 
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and 16-inoh to 14-inch on the turrets. The auxiliary arma- 
ment was increased to five 6-inch B.L. guns unprotected. 

The Inflexible type, which was thoroughly bad in con- 
ception, now happUy came to an end. 



EVOLTTTION or THE SmOLE-TUBRBT ShIP. 

The evolution of the single-turret ship was unbroken 
from the Hotspur (1864) to the Victoria and SanspareU, 
with which it ended. 

The Hotspur, of 4,010 tons, had a continuous belt 11 inches 
to 8 inches, and a citadel 8 inches, carrying a turret 10 inches 
to 8} inches. The armament consisted of two 25-ton guns 
and two 64-pounder guns unprotected. The Rupert (1870), of 
5,140 tons, had 11-inch to 9-inch side and 14-inch to 
12-inch turret armour. The turret contained two 18-ton 
guns, and there was, in addition, two 64-pr. guns im- 
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protected. The Conqueror (1879) and the Hero (1884), of 
6,200 tons, the belt 12 inches to 8^ inches, stopped short 
(26 feet) of the stem, and was continued aft by a 2^inch 
deck. The turret (llj inches) contained two 12-inch 
B.L. guns. Four 6-inch guns without protection were 
added as secondary armament. 

In the Victoria and Sanspareil (1885) the belt (18 to 16 
inches) extended over considerably less than half the length, 
and was prolonged fore and aft by a 3-inch under-water deck. 
Above the forward end of the belted section was a redoubt 
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(18 inches), on which stood the turret (18 inches), mounting 
two 110-ton B.L. guns. For stem fire a 10-inch B.L. gun 
was added, apparently as an afterthought. The auxiliary 
armament consisted of six 6-inch B.L. guns on each broad- 
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side, protected by side armour (3 inches), and forward by 
splayed bulkheads (6 inches). The battery was divided by 
a 3-inch athwartship bulkhead. 

The Victoria and Sanspareil were the lineal descendants 
of the single-turreted ships of the Hotspur type, increased in 
dimensions to enable them to carry the two 110-ton guns, 
to which all other considerations were sacrificed. Unless 
these ships could have quickly succeeded in rendering an 
antagonist hors de combat by means of their two heavy guns,^ 
they would have been rendered unmanageable, or sunk by 
the shell fire of medium ordnance. The persistence of the 
single-turreted type, until it practically reached a rediictio 
ad absurdum, is somewhat remarkable. 



Evolution of the Combined Turret and Broadside 

Ship. 

The evolution of the combined turret and broadside ship 
which was interrupted by the intrusion of Inflexibles, now 
commenced, but on two distinct lines, to be afterwards united. 

^ These guns could not fire over an arc of about 90 degrees astern. 
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Thus the Admiral Class (6), begun 1882-83, and launched 
from 1886-89, were of 9,600 to 10,600 tons, with 16- 6 to 
17' 4 knots speed. Following the Temirairey the heavy guns 
were mounted forward and aft in barbettes, with an 
auxiliary broadside armament in a central battery, unpro- 




COLLINGWOOD 

tected except by bulkheads. One Admiral carried four 
46-ton and six 6-inch guns ; four carried four 67-ton and 
six 6-inch guns ; and one carried two 111-ton and ten 
6-inch guns. The belt (18-inch compound) extended over 
about two-jGifths of the length, and the barbette armour 
was 14-inch to 12-inch compound. Armoured ammunition 
hoists were provided for the heavy guns, but the main 
supports of the massive barbettes and of theur armament 
were improtected. There was an under-water armoured 
deck (3 to 2\ mches) forward and aft of the belt. 



^,^J 




Nile 



While this very imsatisfactory class was in progress, 
two ships differing from it materially in conception were 
constructed. In the Nile and Trafalgar (1886) the principal 
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features of the Dreadnowght were repeated. The tonnage 
was 11,940 and the speed 16*7 knots. The heavy armament 
(four 67-ton guns) was placed in two turrets, and a secondary 
armament of six 4'7-inoh Q.F. guns in a central battery 
was added. The belt (20-inch to 16-inch compound) ex- 
tended at the water-line over 230 feet out of a total length 
of 345 feet. The turrets (18-inch compound) stand upon a 
citadel (18 inches to 16 inches on sides, 8-inch curved bulk- 
heads at ends) carried up to the upper deck. The central 
battery above the citadel has 5-inch end bulkheads and 
3 inches on the sides. An armoured deck (3 inches) extends 
over the unbelted ends and the citadel. The protection of 
these two ships was, therefore, distinctly superior to 
that of the Admirals, which were exposed to dangerous 
injuries from the fire of medium guns« 
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ROYAL SOVEREIGN 

The Royal Sovereign Class (8), begun m 1889, combines 
some of the features of the Nik and of the AdmircUs. The 
tonnage is 14,150, the speed 175 knots. The heavy armament 
(four 67-ton guns) is placed in barbettes with 17 to 16-inch 
compound armour (except in the Hood, which has turrets) ; 
and the secondary armament of ten 6-inch Q.F. guns is 
dispersed, four in casemates (6 inches) on the main deck, 
and six on the upper deck with shields, afterwards changed 
to casemates. The RoycU Sovereigns are still powerful 
vessels, distinctly superior to contemporary foreign ships. 
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The belt (18 to 14 inches) extends over three-fifths of the 
water-line length, and above it, up to the main deck, the 
armour is 4 inches. There is a 3-inch armoured deck over 
the belted portion, and 2J inches over the unprotected 
ends. 




Hood 



The Centurion (1890) and Barfleur (1891), of 10,600 tons 
and 18-5 knots speed, closely resemble the Royal Sovereign 
Class on smaller dimensions. The armament consists of 
four 29-ton 10-inch guns in turrets, with 6-inch front and 
side armour, and ten 6-inch Q.F. guns in 5-inch casemates.^ 
The belt (12 to 9 inches) covers about five-ninths of the 
length, and the barbettes are 9 inches, the side armour 
about the belt being 4 inches. This type was the outcome 
of a desire to obtain a small battleship capable of passing 
through the Suez Canal for service in the Far East. Hitherto 
the turret, following its progenitor, had been circular in form. 
In the Centurion and Barfleur^ however, the heavy guns, 
firing over fixed armoured barbettes, were protected by 
armour fitted to and revolving with them, and sloped in 
front. The fixed armour upon which the new form of 
turret revolves retains the title " barbette." 

The Renown (1892), of 12,360 tons and 18 knots, was a 
development of the Barfleur, with the same armament. 
Harveyized armour was employed — 8 inches on the belt, 
6 inches above the belt, 8 inches on the turrets, and 10 inches 
on the barbettes. The armoured deck (2 inches) covering the 

* Originally twelve 4*7-inch ; rearmed 1902-03. 
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belted portion was for the first time sloped to meet the lower 
edge of the belt, and increased to 3 inches on the slope. 

The Majestic Class (9), of 14,900 tons and 17-5 knots 
(begun in 1894), is an evolution from the Royal Sovereigns, 
embodying some features of the Renovm, The i^rmament 
consiBts of four 12-inoh gum in turrets and twelve ft-inoh 
Q.F. guns in casemates. The protection is — belt 9 inches, 
covered by a sloping deck 4 inches to 3 inches ; turrets 
10 inches, and barbettes 14 inches ; casemates 6 inches ; side 
armour above belt 9 inches ; armoured deck 2^ inches before 
and abaft the belt. 
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Majestic 



In the lUustrious and Caesar, of the Majestic Class, im- 
provements in the loading arrangements of the heavy guns 
enabled circular barbettes to be substituted for the pear- 
shaped form previously employed. 

The Oanopus (6) Class (1897-99), of 12,950 tons and 18-5 
knots, denotes a reversion to smaller displacement, and a 
reduction of belt and side armour to 6 inches. These ships 
show the influence of the advent of high explosive shells. 
There are two armoured decks— one (1 inch) at the line of 
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the upper edge of the side armour ; and the other (2 inches 
not sloped) on the line of the upper edge of the helt. Before 
and abaft the belt there is a 2-inch deck, and in addition 
the bow is protected by 3-inch side armour. 



Canopus 

The Formidable Class (8), of 15,000 tons and IS knots 
speed (189^1902), follows generally the design of the 
Majestic, embodying features of the Canopus class. The 
belt and side armour (9 inches) extends over three-fifths of 
the length. In the Formidc^le, Imj^acable, and iTresisHble, 
the side armour forward of this belt is similar to that of the 
Cattopua class. In the Ave remaining ships the side armour 
forward is graduated from 7 to 3 inches. All the For- 
midabhs have side armour (IJ inches) in addition to a 
2^inch deck carried to the stem. The thin belt aft appears 
to have been introduced not as a protection against shell 
fire, but in consequence of an accident in the Mediter- 
ranean, when a torpedo-boat's stem struck a battleship 
abaft of the belt, flooding her after-part. To provide 
against this, the Caiiopus class were sheathed in wood, for 
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which thin armour was substituted in the Formidablea, 
The whole Class has two armoured decks between the 
barbettes, as in the Canoptis ; but the lower deck is sloped 
and increased to 3 inches. Before and abaft the belt there 
is a 2-inch deck. 

In the Ihmcan Class (6), of 14,000 tons and 19 knots 
(1899), the belt and side armour is reduced to 7 inches, 
tapering from 5 inches to 3 inches at the bows. The barbettes 
are reduced in diameter, and their armour is II inches, re- 
duced to 10 inches on the side towards the centre of the ship. 

The King Edward Class (8), of 16,360 tons and about 
19 knots (1902), mark a new point of departure, four 9* 2-inch 
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guns in single turrets on the upper deck being introduced 
into the secondary armament in addition to ten 6-inch 
guns on the main deck. The side armour (8 to 7 inches) 
IB carried up to the upper deck, and the belt (9 inches) 
tapers to 3 inches at the bows (where it is carried up to the 
main-deck level), and to IJ inches at the stem. The turrets 
of the 12-inch guns have 8 inches armour. 

The Lord Nelson (1905) and Agamemnony of 16,760 tons 
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and 18 knots apeed, follow the King Edward Class ; but the 
secondary armament is increased in size to ten 9-2-inch 
guns, of which eight are in pairs and two singly in turrets. 
The 6-inch guns are suppressed, and all the eight turrets 
are mounted on the upper deck. The disposition of the 
armour is practically the same as in the King Edward Class ; 




Lord Nelson 

but the thickness varies somewhat, as indicated in the 
figure. 

In the Dreadruywght^ (1906) the secondary armament dis- 
appears, and ten 12-inch guns are mounted in five turrets, 
of which three are on the line of the keel and two are athwart- 
ships forward. 

In the diagram an attempt is made to show the evolution 
of the armoured battleship in pedigree form. 



CRUISERS. 

The evolution of the cruiser is as difficult to trace as that 
of the battleship. The frigate and corvette of Nelson's 
day had definite functions which were thoroughly under- 

^ The genesis of the DreadnougM may apparently be traced to a design 
by Colonel Cuniberti. 



THE EVOLUTION OF BATTLESHIPS. 

Date. Woodxm Linb ov Battlb Ships. 



Broadside Type 
(Crimean War) 



Turret Type 
(Ericaaon and Oapt. 
Gowper Coles) 



1859. Warrior, 40 68-prs. 

1861. Minotaur, Royal Soverelfirn, 8 9-tou 

17 7i-ton I I 



(Single Turret) 



1864. Bellerophon, Prince Albert, 8 9-ton Hotspur, 1 25-ton 

2 64-pr8. 



10 12-ton, 4 64-pr8. 

1866. Hercules, 11-18 ton, Monarch, 4 25-toD, 2 12-toii, 1 6i-ton 

2 12i-ton, 4 6^ton | 

1867 Captain, 4 25-ton 



1868. Sultan, 8 18-ton, 

4 12f ton 
1869. 



1870. 



I 
(Coast Defence) 
Abyssinia, 4 18- ton 



1878. Alexandra, 2 25-ton, 
I 1 18-ton 



Devastation, Cyclops, 4 18-ton 

4 25-ton = 

[Typttnii) 

Dreadnoufirht, Italian Design Rupert, 2 18-ton 

4 88-ton 2 64-pr8. 



1875. 
1877. 
1879. 

1882. 



... T^m^ralre, 4 25-ton, 4 18-ton inflexible, 

I 4 80-ton 
AJax, 4 38-ton, 2 6" 



I 



1885 Nile, ... 

4 18-5", 8 6' 

I 



Admiral Class, 

4 12", 6 6*, or 4 18-5", 6 6", 
or 2 16-2 ", 10 6" 



Colossus, Conqueror, 

I 4 12", 5 6" 2 12", 4 r 



I 
(Large Battleships) 
1889. Royal Sovereign, 4 18*5, 10 6" (SmaHer Battleships) 
1890 Barfleur, 4 10", 10 6' 



Sansparell, 
2 16-2',JJ0'', ^12^" 

(Type ends) 



1892 Renown, 4 10", 10 6* 



1894. Majestic, 4 12^ 12 6" 



1897 Canopus, 4 12", 12 6" 



1898. Formidable, 4 12^ 12 6" 



I 



1899. 



Duncan, 4 12", 12 6" 



1902. KlnfiT Edward, 4 12", 4 9-2", 10 6" Italian Design 

1905. Lord Nelson, 4 12", 10 9*2^ 

Dreadnought, 10 12^ 

N. B. — Upright linos denote direct descent ; tranayerse lines indicate the amalgamation of featuraa of two 
types to produce a new species. 
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stood, and which lay outside the line of battle. The 
tonnage and armament of the former tended to become 
stereotyped as the result of the long experience of the wars 
of the French Revolution and Empire. Misconceptions, 
arising out of the war with the United States in 1812-14, 
led to the construction of exaggerated frigates, in which the 
cruiser and the battleship were blended, and this oblitera- 
tion of the cruiser idea has since been repeated. 

Omitting minor divergencies from type, the evolution of 
the cruiser may be said to have followed three main lines 
(see diagram) : 

1. Vessels without side armour, but provided after 1879 
with protective decks, and later with protection for the 
armament — " protected cruisers." 

2. Vessels carrying side armour protecting the armaments, 
and provided in later designs with protective decks — 
" armoured cruisers." 

3. Cruiser battleships, apparently constructed to fulfil 
special requirements. 



1. Evolution op the Cruiser without Side 

Armour. 

These cruisers descend direct from the sailing-frigates and 
corvettes, iron construction being first adopted in the 
Arethvsa, laid down in 1880, sails being abolished. In 1879 
the Polyphemus was laid down as a ram. This unique vessel 
had a very low free-board, which could be further reduced 
by filling ballast tanks. As in the Italian LepaniOj of 
nearly the same date, the upper deck was armoured and 
sloped to a level below the normal water-line, thus providing 
height in the centre of the ship for engine space, and ob- 
viating the necessity for thick armour. The Polyphemud, 
happily, did not become a type ; but the important principle 
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of an armoured deck sloping at the sides and ends was soon 
largely adopted. 

Thus the Arethvsa Class of cruisers (4) commenced in 
1880 were of 4,300 tons and 16' 4 knots speed, with machinery 
and magazines protected by a sloping armoured deck 
(1^ inches). The armament consisted of ten 6-inch guns. 
The Mersey Class (4) followed, of 4,050 tons and 17 knots 
speed, protected from stem to stem by a 2-inch to 3-inch 
sloping deck, and carrying two 8-inch and ten 6-inch guns. 

In the Blake and Blenheim (1889) the thickness of the 
armoured deck on the sloped portion was increased to 
6 inches for nearly half the length, and is nowhere less than 
2 inches. These vessels were of 9,000 tons and 21*5 knots 
speed, with an armament of two 9* 2-inch guns with 6-inch 
armour, four 6-inch guns on the main deck in 6-inch case- 
mates, and six 6-inch guns on the upper deck with shields. 

The Naval Defence Act of 1889 was wisely preceded by 
a general review of shipbuilding policy, which led to the 
construction of nine first-class and thirty-three second- 
class cruisers. The S^tViti^ Class (10) were of 3,600 tons and 
19*4 knots speed, with a 1-inch to 2-inch protection deck, 
and an armament of two 6-inch and six 4* 7-inch Q.F. guns 
behind 4^inch shields. 

The Edgar Qass (9), 1889-1890, are of 7,350 tons and 
19-9 knots, with a protective deck 2 to 5 inches and an arma- 
ment of two 9* 2-inch and ten 6-inch Q.F. guns behind 6-inch 
shields. 

The Powerful and Terrible, commenced in 1894, were 
apparently intended as a counterpoise to the Russian 
Rurik, high speed and large coal capacity being there- 
fore required. They are of 14,200 tons and 22 knots speed, 
with protective decks 2 to 6 inches, and an armament of 
two 9* 2-inch behind 6-inch shields, and twelve 6-inch guns 
in 6-inch casemates. The Russians pjomptly responded 
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by building the Sossiay with a 4-inch belt of Krupp steel 
and an armament of four 8-inch and sixteen 6-inch guns. 

In the Diadem Class (8) of 1895 the tonnage and speed 
were 11,000 and 20- 6 knots respectively. The protective 
decks varied from 2^ to 4 inches, and the armament consisted 
of sixteen 6-inch guns in 6-inch casemates, with the excep- 
tion of two forward and two aft behind 4J-inch shields. 

The Challenger (1899) is the last vessel in this category, 
policy being now concentrated on the armoured types. 
This ship is of 12,500 tons and 20-75 knots speed, with a 
protective deck and an armament of eleven 6-inch guns. 



2. Evolution of the Armoured Cruiser. 

The descent of the armoured cruiser may, perhaps, be 
traced from the Favorite corvette and the Enterprise sloop, 
wooden vessels commenced in 1860-61, and provided in 
1864 with 4^inch side armour (the same thickness as in the 
case of contemporary battleships, p. 206), compensation for 
the additional weight being obtained by reducing the arma- 
ments from twenty-two to eleven and from eleven to four 
guns respectively. 

In 1862 the Research wooden sloop, with 4^inch armour 
and four guns, was laid down. 

The PaUas iron corvette, of 3,787 tons and six guns, was 
begun in 1864. 

The Orlando (1885), of 5,600 tons and 18 knots speed, had 
10-inch compound armour on the side, 16-inch on the bulk- 
heads, and 4i-inch protection to the guns, with a 2-inch to 
3-inch deck. The armament consisted of two 9-2-inch and 
ten 6-inch guns. 

The Gressy Class (6), 1898, embodies the features of the 
Diadem and the Orlando, on a tonnage of 12,000, with a 
speed of 21 knots. This class has a 6-inch Krupp steel belt 
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extending over a little more than half the length and pro- 
longed (3 inches) to the bows. A 2^- to 3-inch deck extends 
abaft the belt to the stem, and is elsewhere l^inch. The 
armament consists of two 9- 2-inch guns, with 6-inch armour, 
and twelve 6-inch in 6-inch casemates. 

The Drake Class (4), of 14,000 tons and 23 knots speed, 
differs from the Gressys by having the bows protected by 
5 to 3 inches of armour. The 6-inch guns are increased from 
twelve to sixteen by the addition of four casemates on the 
upper deck, the armour protection being reduced to 5 inches. 

The Monmouth Class (10), 1899, is similar, but of 9,800 
tons and 23 knots speed. The belt is four inches, 3 inches 
at the stem ; the deck f inch, 2 inches at the stem ; and the 
armament fourteen 6-inch guns behind 5 inches to 4 inches 
of armour. 

The Devonshire Class (6), 1902, of 10,700 tons and 22* 25 
knots speed, is similar, but has a belt increased to 6 inches 
and an armament of four 7* 5-inch and six 6-inch guns. 
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DUKE OF Edinburgh 

In the Duke of Edinburgh Qass (6), 1902, of 13,560 
tons and 22-6 to 23- 5 knots, the belt (6 inches) is pro- 
longed (4 inches) to the bows and 3 inches to the stern. 
The armament consists of six 9-2-inch and ten 6-inch guns 
behind 6 inches of side armour, carried up to the level of 

the upper deck. 

15 
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The Minotaur (Class 3), 14,600 tons and 23 knots speed, 
has the same side protection as the Duke of Edinburghy and 
an armament of four 9- 2-inch and ten 7* 6-inch guns, ail on 
the upper deck, the former in double (8 to 7 inches), and 
the latter in single (8 to 4^ inches) turrets. 

3. Evolution of the Cbuiser Battleship. 

The Penelope (1864), of 4,470 tons and 13 knots speed, 
had 6-inch to 6-inch armour and an armament of eight 9-ton 
guns. Having regard to her date, this vessel may, perhaps^ 
be regarded as a battleship of smaU tonnage, or she may 
possibly have been viewed as an armoured cruiser. The 
Penelope was rarely attached to a sea-going fleet, but was at 
one time flagship of the reserve. The type was not repeated, 
and for ten years armour was not applied to cruisers. 

The Nelson and Northampton (1874), of 7,630 tons and 
13*6 knots speed, were entitled first-class cruisers, and seem 
to have been intended to be flagships on foreign stations, 
where a modified battleship may have appeared desirable. 
These ships have belts 6 inches to 9 inches over about two- 
thirds of the length, the protection being continued to the 
stem and stem by a 2-inch armoured deck below the water- 
line. The armament consisted of four 18- ton guns protected 
by 8-inch armour, and eight 12-ton guns unprotected on 
the main deck. 

Some years later (1881) the Warspite and ImpSriettse, of 
8,400^ tons and 16*7 knots speed, were commenced. The 
belt, 10 inches, extended over less than half the length, and 
the protection was prolonged forward and aft by a 3-inch 
armoured deck. The armament consisted of four 18-ton 
B.L. guns, mounted in single gun turrets (8-inch) on the 
upper deck, and the side was narrowed fore and aft to permit 

^ These vessels were designed for nearly 1,000 tons less displacement 
than they proved to possess. 



THE EVOLUTION OP CRUISERS. 



Date. 



Wooden Frigates and Corvettes. 



Line-op- Battle Ships. 



1860 

to 

1862. 



(CruiBers with Aimoar) 
NewcJEMtle, 51 guns | 

Dartmouth, 36 guns Favoturite, 11 guns 

Menai, 22 guns Research, 4 guns 



1864. 
1867. 
1871. 
1874. 
1877. 



M 

Belvidera, 89 guns ^^ ... 
Briton, 14 64-prs. ... a § 

I ig 

Baleigh, 24 guns ... | ^ 
Diamond, 12 64prs. g| ^^ 
Comns, 6 6". 8 64-prs. q^ 



I 



I 



(Battle Cruisers) 
Pallas, 6 gnus Penelope, 8 9-ton 



1880. 
1881. 

1885. 

1888. 
1888. 
1889. 
1890. 
1894. 
1895. 



(Protected Ormsers) 
Arethusa. 10 6" guns 

Mersey, 2 8^ 10 6" . 



Nelson, 4 18- ton 
8 12- ton 



Partial Gun 
Protection 
Orlando, 2 9*2", 10 8" 



Warspite, 4 9*2" 
6 6" 



( Type ends) 



(Gun Protection) 
Marathon, 6 6" 

Blake, 2 9 2", 10 6" 



Edgar, 2 9-2", 10 6" 
Latona, 2 6'\ 6 47" 
Powerful, 2 9 2", 12 6" 



Diadem, 16 6" 



I 



1898. 
1899. 
1899. 
1902. 
1902. 
1905. 



Highflyer, 11 6' 



(Armoured Cruisers) 
Cressy, 2 9*2'. 12 6' 

Drake, 2 9-2", 16 6" 

Challenger, 11 6" Monmouth, 14 6' 

Devonshire, 4 7'5", 6 6* 
I. 



Duke of Edinburgh, 6 9 2', 10 6' 
Minotaur, 4 9-2', 10 7*5' 



.1 
1 






I 



1906 Invincible, 8 12* 



N.B.— Upright lines denote direct deeoent; tranayerse.Unos Indicate the amalgamation of 
features of two types to produce a new species. 
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fire on the line of the keel. In addition there were ten 
6-inch unprotected guns on the main deck, the forward 
and after gun on either side being able to fire right ahead 
or astern respectively. The type then ended, or became 
absorbed in the smaller battleship, which had become more 
seaworthy than its predecessors. 

The three latest cruisers of the Invincible Class, of 17,250 
tons and 25 knots speed, begun in 1906, may be said to be 
a combination of the Minotaur and a battleship. Originally 
entitled armoured cruisers, they were subsequently classed as 
battleships. The type, which marks a temporary oblivion 
of the functions of the cruiser, is not likely to be repeated. 

The slightest study of the evolution of warships in this 
country reveals unaccountable fluctuations in design. 
Types appear and disappear ; a promising development is 
arrested ; an intrusive species, such as the Polyphemus, 
asserts itself and perishes. Numerically large armaments 
shrink to a few heavy guns in the DevastcUion ; an auxiliary 
armament then takes embryonic form, grows steadily till 
it reaches a maximum in the Lord Nelson, and is suddenly 
abolished in the Dreadnought. In the protected cruiser 
category, also, armaments undergo strange vicissitudes. 
Speed and tonnage show a generally upward tendency ; 
but the latter is subject to reversions due to economy, to 
vacillation of opinions, or to some special requirement 
which assumed temporary importance. The distribution of 
armour appears to be largely a matter of caprice, and belts 
elongate and compress with concertina-like facility ; while 
so important a feature as the armoured deck appears and 
disappears, is sloped or flat, and varies greatly in thickness 
and position, for reasons which are diflicult to ascertain. 
This may be due to the bewilderment produced by the 
rapid advance in the efflciency of guns, shell power, and 
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armour, and also to the infrequency of war experience and to 
hasty deductions from ill-digested data.^ It is at least 
evident that at some periods scientific thmking was either 
inadequate, or failed to assert itself, and that principles 
serving to reconcile the conflicting requirements of a ship 
of war were not formulated. 

A weU-conceived vessel should continue to be a useful 
element in a navy as long as her structure remains effective. 
She may sink in the scale and be forced to accept a lower 
role than that for which she was built ; but she will generally 
be worth maintenance and even rearming. On the other 
hand, a badly designed ship will quickly become obsolete. 
The waste of money in the British Navy upon vessels which 
were never suited for any reasonably probable requirement 
of war has been enormous, and the necessity for supreme 
care and unremitting study in directing shipbuilding policy 
is evident. 

FOREIGN WARSHIPS. 

The knowledge of the features of warships which is 
essential to the intelligent direction of the policy and design 
of coast defences can best be obtained from a study of the 
British Navy. From the point of view of ability, or in- 
ability, to attack batteries on shore, the vessels of foreign 
Powers do not differ in any material respect. If their 
evolution has not followed precisely the same lines as in 
our case, the variations have been in detail rather than in 
principle. The caution resulting from keen competition 
among navies has, on the whole, sufficed to prevent the 

^ Thus tho action off Lissa led to a widespread belief in the ram, which 
adequate tactical study would have mitigated, and the cult thus created 
deeply impressed itself on ship designs. Similarly the torpedo has been 
retained as part of the equipment of the battleship and large cruiser, 
although plainly superfluous, a large fleet of special vessels having been 
provided to suit its special idiosyncrasies. 
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ajssertion of any marked individuality,^ and has maintained 
a fairly general uniformity of type. 

Of all the fleets of Europe, that of Germany shows the 
most consistent development. The youngest European 
navy has approached the problems of shipbuilding policy 
in a scientific spirit, and has, therefore, created a fleet 
which, in proportion to its numbers, tonnage, and gun 
power, is extremely efficient. 

German armoured cruisers from the date of our Creasy 
Class have continuous 4-inch belts, with protection for the 
armament. In 1904 the thickness of the belt was increased 
to 6 inches, tapering to 3 inches. From 1896 to 1899 the 
main armament consisted of two pairs of 9* 4-inch guns at 
the bow and stem respectively ; in later ships the calibre 
is reduced to 8*2 inches. In the earlier vessels the auxiliary 
armament consisted of 5-9-inch guns, afterwards increased 
to 6-inch. The latest designs have 6-inch guns on main 
deck and 8-2-inch on the upper deck. Except in the 
Filrst Bismarck of 1896, the auxiliary armament is concen- 
trated in the middle portion of the ship on the upper and 
main decks, the armour bemg carried up above the latter 
to form a citadel, and the upper deck guns being placed in 
turrets. 

French armoured cruisers follow the general features of 
our own ; but turrets replace casemates to a great extent. 
In the earlier ships 7* 6-inch guns formed the bow and stern 
armament and 6-4-inch elsewhere. In the later types the 
7-6-inch gun is employed throughout. 

Details of the armoured cruisers of foreign naval Powers 
are given in Appendix J. 

^ The Italian battleships without side armour (Italia and Lepanio) 
are instances of a divergence of type, which, however, proved temporary. 
Similarly, the two-decked turret introduced into the American Navy 
has not been reproduced elsewhere, and will probably disappear in process 
of time. 
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CHAPTER XVI 

COMPARISON OP NAVAIi FTOB PAST AKD PEESBNT — ^DIPPI- 
CULTIBS IN ENGAGING COAST DEFENCES — EXPERIENCE 
OP ALEXANDRIA — EFPBCT OP SHELLS 

On the 29th July, 1794, Nelson, before Calvi, wrote to Lord 
Hood as regards a request from the Greneral for a ship attack : 
" I took the liberty of observing that the business of laying 
wood before walls was much altered of late, and that even 
if they had no hot shot, which I believe they had, that 
the quantity of powder and shot which would be fired away 
on such an attack could be much better directed from a 
battery on shore." 

No naval commander was ever more ready than Nelson 
to take risks for a sufficient object ; but in this letter he 
showed a perfectly sound instinct. The employment of red- 
hot shot, which had proved efficacious during the siege of 
Gibraltar, undoubtedly added to the inherent disadvantages 
of the ship, and Nelson seems to have clearly realized that, 
even at this date, the fire of a " battery on shore '* was 
necessarily more accurate than was possible from a fioating 
platform. The views of our greatest seaman have been 
fully confirmed by all the experience of war, and modem 
conditions tend to diminish the powers of the ship relatively 
to the coast battery. 

The whole question turns upon the possibility of inflicting 
permanent damage. Every shell bursting on board ship, 
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between decks especially, may cause such damage, while 
projectiles from a battery on a high site, arriving with an 
angle of descent, may be deflected downwards on impact, 
and may reach engines, boilers, or magazines. On the other 
hand, the gun on shore can be permanently disabled only^ 
by a direct hit, or by the burst of a large shell in close 
proximity, while the injury to personnel can be minimized 
by suitable arrangements. 

Here is evidently a wide field for speculation, and dif- 
ferent conclusions will be reached by different minds. 
Experimental naval firing, against targets having any re- 
semblance to well-designed coast batteries, would serve to 
steady conjecture ; but is unfortunately rare, and such war 
experience as that of Alexandria (1882), where the Egyptian 
gims were silenced by a large expenditure of ammunition, 
and with little injury to the ships engaged, lends itself to 
misconceptions. 

There are some essential differences between a naval 
attack on shore defences now and at the time of the bom- 
bardment of Algiers (1816), or that of Acre (1840). Then 
the vessel enormously outmatched the shore batteries. A 
Une-of-battle ship, with sixty-six guns to her broadside, 
was superior to any single battery. A fleet was im- 
mensely superior to a fortress. Where the coast works 
were open, the ships could pour in an almost continuous 
hail of shot. There was room for much wild shooting, 
and yet there would be plenty of hitting, wliile the con- 
tinuity of fire was demoralizing in the extreme.^ Even 

1 Even thus the ships did not invariably show a marked superiority over 
cosfit works unless the ranges were short. Such facts as the foUowing are 
not without significance at the present day. In July, 1806, Sir Sidney 
Smith, " with the Pompie, an 80-gun ship, the Hydras Captain Munday, 
and another frigate, anchored about 800 yards from a battery of two 
guns, situated on the extremity of Cape Ldcosa, and protected from assault 
by a tower in which were twenty-five French soldiers." " The line of- 
battle ship and the frigate fired successive broadsides till their ammunition 
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in much later days the United States Fleet poured 45,000 
shot and shell into Fort Fisher in two successive bom- 
bardments, the rate of fire on the first occasion being 
given as 116 projectiles per minute. It is not surprising 
that the return fire was ineffective, and soon practically 
ceased, notwithstanding that the damage caused to the 
Fort was comparatively trifling. 

Again, in the days of wooden ships the ranges were com- 
paratively short.^ At Algiers, the Queen Charlotte, bearing 
Lord Exmouth's flag, was brought within 50 yards of the 
mole, and the enemy made the extraordinary blunder of 
allowing the ships to take up their fighting positions 
unmolested. At Acre, also, the ships were allowed to 
take up their assigned stations at 600 to 700 yards from 
the defences '^ before a shot was fired from the garrison." 
The days of short range were advantageous to the ship, 
because the details of the work attacked could be weU 
made out, the damage being inflicted was seen, and the fire 
could be directed accordingly. If, therefore, a ship could 
be laid alongside a shore battery without receiving previous 
damage, she could crush the latter by sheer superiority of 
metal and rapidity of fire. 

Conditions are completely changed. The relative pre- 
ponderance of fire which was enjoyed by the wooden ship 

was nearly expended, the battery continually replying with slow but 
destructive effect. The Pompie, at which ship alone it directed its fire, 
had about forty shot in her hull ; her miz»n topmast carried away ; a 
lieutenant (Slessor), a midshipman, and five men killed, and thirty men 
wounded. At length, force proving ineffectual, negotiation was resorted 
to, and after some hours* parley the officer . . . capitulated. It then 
appeared that the carriage of one of the two guns had failed on the second 
shot, and the gun had subsequently been fired lying on the sill of the 
embrasure, so that, in fact, the attack of an 80-gun ship and two frigates 
had been resisted by a single piece of ordnance." — " Journal of Sieges in 
Spain," Major-Creneral Sir J. Jones, B.E. 

^ At Copenhagen it was a matter of complaint that the pilots would not 
accept the responsibility of taking the ships nearer than 400 yards. 
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is now much less marked, while the guns of the modern 
coast battery are sufficiently dispersed to make random fire 
practically useless. 

A three-decker of the old type, with forty-eight 32-pr8., 
seventeen 8-inch guns, and one 68-pr. on the broadside, 
could deliver 2,650 pounds of iron at a single discharge, and 
in five minutes could fire 330 rounds, weighing in the aggre- 
gate 12,780 pounds. 

The Sana Pareil (1889), with two 110-ton guns, one 10- 
inch^ 32-ton gun, and six 6-inch guns on a broadside, could, 
in the same time, fire about 101 rounds, with a total weight 
of 16,000 pounds of metal. 

The Majestic (1896), with four 12-inch and six 6-inch 
Q.F. guns, could fire about 261 rounds, with a total weight 
of 48,600 pounds. 

Our latest battleship, the Dreadrumght (1906), with eight 
12-inch guns on the broadside, could fire about 60 rounds, 
weighing 61,000 poimds. 

Thus the change from the wooden battleship to the 
armour-clad has brought about a marked reduction in the 
number of projectiles fired in a given time, and the minimum 
has probably been reached in the case of the latest vessel.^ 
On the other hand, the weight of metal discharged has 
greatly increased, being four times as great for the Dread- 
nought as for the three-decker. Smokeless powder affects 
both attack and defence alike, and all things being taken 
into consideration, it will probably be admitted that the 
broadside of the line-of-battle ship, delivered within good 

^ The 10-inoh gun is practically unprotected, and the six 6-inch guns 
are behind only 3-inch armour, and would be quickly put out of action if 
the ship engaged an efficient coast battery with her broadside. 

^ The absence of any secondary armament in the new Dreadnought is 
a reversion to the type of the Dreadrumghi of 1875. It is probable that 
history will repeat itself, and that the evolution of the secondary armament 
in battleships will recommence. 
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smooth-bore range, was distinctly more formidable to the 
open batteries of its day than could be that of the Dread- 
nought against modem coast defences. An amateur with 
a sporting-gun at 40 yards would be a more dangerous 
antagonist than an average rifle-shot at 400 yards. 

At least, it is clear that the importance of individual 
rounds is now enormously increased,^ while the possible 
destructive effect of a single projectile on well-designed 
works has not been materially augmented. A single lucky 
8-inch spherical shell might have dismounted a single shore 
gun, and killed or wounded all its detachment. A modem 
12-inch shell can do no more in a properly constructed 
battery ,2 while there can be little doubt that a line-of- 
battle ship, with sixty-six guns to her broadside, engaged 
at 600 or 600 yards, had a decidedly better chance of 
obtaining such a hit than a first-class armour-clad of to-day 
at 3,000 yards. Comparing gun with gun, the 'accuracy of 
fire has immensely increased. Comparing ship with ship, 
the chances of hitting have probably diminished, notwith- 
standing that naval gimnery has greatly improved. 

The ranges at Alexandria were — 

Offshore squadron 2,200 to 1,300 yards 

Inshore „ . . . . . . . . 1,300 „ 1,100 „ 

Inflexible and Thniraire 4,500 „ 3,500 „ 

— considerably less than those adopted by the French at 
Sfax, and both the offshore and inshore squadrons could 
have attacked at closer quarters. In the exceptional con- 
ditions of the case, this might have been an advantage, 
although the smooth-bore guns, which the Egyptians 

^ Captain (now Admiral of the Fleet Sir John) Fisher, basing his calcu- 
lations on tonnage, and omitting the 20-prs., arrived at the conclusion 
that it was necessary to be 620 times as good a shot with the Inflexible^a 
guns as with those of a line-of-battle ship. 

^ May effect lees, since personnel and the vital parts of the mounting 
of a modem gun can be well protected against splinters. 
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handled with comparative skill, might have done more 
execution. When opposed to well-designed coast works, 
manned by trained gunners, however, ships are not likely 
to benefit by adopting short ranges, and unless the shore 
guns are nearly at the sea-level, their fire will lose in search- 
ing effect. The drawbacks of the ship will be the more 
pronounced as the elevation of the site of the coast 
battery increases, while in many cases the site can be so 
fixed as to impose a minimum range upon ships of given 
draught. 

At Sfax, where the guns of the defence were negligible 
factors, the French boats were placed at ** a few hundred 
yards " from the shore, the gun-vessels at about 2,300 yards, 
and the armour-clads at 7,000 to 4,300 yards. Such a dis- 
position for the attack of moderately efficient coast defences 
would have entailed disaster. The boats and gun-vessels 
would have been speedily simk, and the armour-clads 
would have effected nothing. After an extremely delibe- 
rate fire of 2,002 projectiles deUvered under peace practice 
conditions, the " defensive power " of Sfax was reported to 
have been " practically uninjured." 

Some facts drawn from the action at Alexandria throw 'a 
strong Ught upon the accuracy of naval fire at this period. 
Meks Fort, a prehistoric work armed with five heavy R.M.L. 
gims, nine S.B. guns, and five mortars, packed close together, 
without any intervening traverses, was engaged by the 
Monarch, Penelope, Invincible, and Thnbraire for about 
three and a half hours. During one hour the InfiexibU 
contributed a portion of her fire. The ranges of the three 
first-named ships varied from about 1,300 to 1,100 yards ; 
that of the Temeraire was 3,600, and of the Inflexible 3,800 
yards. The Invincible and TemSraire were anchored through- 
out the affair. The guns of Meks Fort were pr^tically all 
en barbette, the two heaviest of them (10-inch and d-inch 
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B.M.L.) firing over a parapet 4 feet 8 inches high.^ During 
the action not a single gun was dismounted or disabled, and 
two only were touched by heavy projectiles, which just 
grazed them, leaving indents 1^ inches deep. One gun was 
dismounted by an 8-inch Palliser shell from the Penelopey 
fired at short range after the work was silenced, when, 
therefore, there was no return fire, and no smoke envelop- 
ing the battery. The two grazes may, of course, have been 
similarly obtained. Altogether about 680 heavy and 340 
hght projectiles were fired at Meks Fort. Theoretically 
this work should have been silenced in ten minutes 
by the machine guns of the inshore squadron alone. That 
Meks Fort was able to reply for more than three hours to the 
overwhelming fire poured into it clearly shows that low-level 
barbette batteries, if properly built, can be fought effectively. 
If this particular work had been constructed in accordance 
with the most elementary principles of defence ; if the 
Egyptian gunners had been able to handle the rifled guns 
as well as they did the smooth-bores ;^ and if the armament 
had been supplemented by a few quick-firing guns on the 
flanks and in Fort Namusia above, the ships would have 
been driven off without any difficulty. 

Again, the Inflexibley at about 3,600 yards, partly at 
anchor and partly under- weigh, engaged two " most trouble- 
some " 8-inch guns in Fort Oom-Kabeb6 for about four and 
a half hours. She was simultaneously engaged with Fort 
Ras-el-Tin. The two Egyptian guns fired over 4 feet 
3 inch sills in a straight parapet 5 feet 6 inches high, and 
were 36 feet apart without any intervening traverse. The 
whole sea-front parapet of the work was hit nine times, the 

^ The parapet was not finished, and the interior wall projected nearly 
2 feet above the existing level of the sand protection, thus maidng the 
conditions as unfavourable as could be conceived. 

^ The Invincible was hulled fifteen times, and the Peneiope eight, in 
addition to receiving a round shot in one of her ports. 
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top of the counterscarp or glacis three times. The extreme 
hits were 120 yards apart. The face containing the two 
8-inch R.M.L. guns was hit four times, three hits occurring 
on the superior slope and one on the cordon of the 
scarp. The three hits on the superior slope made large 
craters, the shells bursting well. One of them blew in 
the revetment waJl between the guns for a length of 
12 feet and a height of 3 feet. Neither gun was touched 
except by masonry splinters. If these guns had been 
9-inch or 10-inch B.M.L., manned by European gmmers, 
the Inflexible would have suffered most severely, and 
her return voyage to port might have been extremely 
precarious. 

In many respects the action at Alexandria supplied a 
wholesome corrective to views based mainly on too wide a 
generalization from unsuitable data. Far too much accuracy 
is generally expected from the fire of ships of war, and the 
standard attained at Alexandria was quite as high as there 
was any reason to anticipate. Had the action been post- 
poned one day, or had the ships been seriously injured, as 
must have happened if the Egjrptians had understood how 
to use their rifled guns, there would have been a marked 
falling off in accuracy. Had the designs of the Egyptian 
works been moderately satisfactory, the results obtained 
would have been trivial. 

The Alexandria affair teaches another lesson, extremely 
important to the defence. It is useless for ships to engage 
coast batteries by circling in front of them. They must 
either anchor or steam up to a buoy to fire, and the elliptic 
coiUBes, which theory has delighted in prescribing, must be 
given up where coast defences cease to offer an easy and 
conspicuous target. The circling movement at 1,700 to 2,300 
yards with which the action was begun by the AlexaTidray 
StUian^ and Superb was copied by Admiral Sampson's 
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squadron off San Juan, Porto Bico, with no better results 
(p. 178). 

Admiral Porter's orders before the attack on Port Fisher 
laid down that ** all firing against earthworks when the shell 
bursts in the air is thrown away. . . ." " A shell now and 
then exploding over a gun en barbette may have a good effect, 
but there is nothing like lodging a shell before it explodes." 
A shell burst directly over a gun would doubtless be effec- 
tive, but it would be interesting to know how many a ship 
would have to fire before obtaining such a result. 

In the whole action at Alexandria, in spite of the many 
advantages on the side of the ships, the total number of 
hits on the parapets of all the works — i.e., on the superior 
and exterior slopes — ^was about one in nineteen rounds, ex- 
cluding shrapnel and segment. A large proportion of these 
hits were on exterior slopes, and were thrown away, while 
the average was certainly improved by some short-range 
practice after the works were silenced. 

Tables of penetration into earth and sand have found 
their way into various text-books with no words of qualifica- 
tion. It is hardly too much to assert that they are totally 
misleading. Whatever may be the penetration attained in 
specially constructed butts, or arrived at by calculation 
open to objection, it is sufficiently established that 
parapets of earth or sand with exterior slopes will not hold 
projectiles so as to enable them to penetrate properly. At 
Alexandria the penetrations, judged from a large number 
of examples, were extremely small. The shells turned up 
at once, and either ricochetted high over the works, or were 
stopped, and lay on the superior slope, base to the front. 
A 16-inch shell from the Inflexible^ fired at under 2,000 yards 
range, was thus stopped after penetrating less than 20 feet 
of sand. As might be expected, this tendency to be im- 
mediately deflected is still more marked in the case of B.L. 
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guns with high velocities. At Eastbourne, an 8-inch B.L. 
Palliser shell fired at 1,193 yards gave a^penetration of only 
6 feet into a loam parapet with an exterior slope of one in 
two. At Lydd, the effect of three 9-2-inch B.L. Palliser shells, 
fired at 1,200 yards against a similar parapet, was almost nil. 

It may be laid down, therefore, as an axiom that the 
fire of a ship is quite unable to breach or to damage seri- 
ously a properly constructed parapet, that exaggerated 
estimates of penetration must be modified, and that in 
works exposed only to naval fire nothing is gained beyond 
a certain point by adding earth protection. Further, the 
Eastbourne experiments, as well as the effects obtained at 
Alexandria, prove that shells biusting on a superior slope, 
and causing craters which do not extend to the crest, effect 
no damage in the interior of an emplacement. 

Shrapnel was at one time, to some minds, a species of 
bugbear. The real effect of the 417 shrapnel and segment 
shell fired at Alexandria is difficult to estimate. One 
gun and carriage received forty-nine shrapnel bullet hits, 
all apparently infiicted by a single 11-inch shell from the 
T6mSraire, the head and base of which were picked up 
in front. This gun peered through an embrasure, the neck 
of which had been previously ruined by the fire of the 
Inflexible. Moreover, it is probable that the shell was 
fired the day after the action. The remaining shrapnel 
hits on guns and carriages might have been counted on the 
fingers, but it is possible that very oblique grazes might not 
have left a distinguishable mark. 

Some of the naval officers engaged at Alexandria were 
impressed by the good results of the shrapnel fire ; but 
these results — ^if any — must have been largely due to the 
defects of the Egyptian works. In estimating the effects 
obtained at Alexandria, it is necessary to separate those 
which the shortcomings of the shore batteries rendered 
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inevitable. In Meks Fort — a work almost a fleur cTeau 
— ^there was hardly a place where the head of a man of 
average height would have been covered even if he stood 
close to the parapet. 

The Inchkeith experiments, carried out in August, 1884, 
throw a certain hght on the performance of shrapnel at 
Alexandria. In all, thirty rounds were fired from the 10- 
inch B.M.L. guns of the Sultan at ranges varying from 850 
to 3,500 yards, the average being about 2,330 yards. The 
conditions so far as the ship was concerned were ideal. The 
sea was calm ; the ranges could be obtained with great 
nicety ; the firing was by single rounds, and excessively 
deUberate ; undivided attention could be given to each 
round ; there were no elements of disturbajice ; the Inch- 
keith gun presented an excellent target. On the first day, 
out of fifteen rounds fired with battering charges, one ball 
found its way into the emplacement. On the next day, full 
charges were used, and two good bursts were obtained in 
fifteen rounds. Four dummies were hit ; six balls struck 
the gun, six balls and three splinters the carriage and plat- 
form. In addition, one of the elevating wheels was broken, 
and the traversing gear placed at the rear of the platform was 
disabled by splinters. The target gun could still have been 
worked without any difficulty. All idea of attacking modern 
coast defences by shrapnel fibre may now be abandoned. 

At Alexandria, the fieet carried about seventy 1-inch 
4-barrel Nordenfeldts, and expended more than 16,000 bullets. 
The expenditure of Gatling ammimition was only 7,000 
rounds, and of Martini bullets 10,000. 

As to the results obtained, opinions have differed. The 
number of hits on the Egyptian guns and mountings must, 
however, be taken as affording some indication of those 
results. The hit of a Nordenfeldt bullet on iron is generally 
unmistakable, but it is evidently possible that grazes at 

16 
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acute angles might have escaped observation. The total 
number of hits on guns and carriages was seven, and even 
this moderate number requires qualification. One hit was on 
the liberal target oflEered by the bracket of a 9-inch Moncrieff 
carriage. This carriage stood naked upon the shore, the 
formality of building up protection round it having been 
omitted. The gun was, of course, never fired, and the 
natural fondness of the sailor for a good upstanding target 
can alone account for its being fired at.^ 

The high exposed scarps of Forts Ras-el-Tin, Adda, and 
Pharos, distinctly showed every Nordenfeldt hit, but the 
total number of such hits was insignificant. It is stated 
that at the Ingogo action, where the Artillery suffered 
severely from rifle fire, the guns were actually whitened by 
bullet splashes. A fair inference seems to be that, at- Alex- 
andria, the vast majority of the 16,000 bullets fell short ; or, 
as was actually the case at Meks, flew well over the battery. 

Captain (now Admiral of the Fleet Sir John) Fisher states : 
*' Most of our ships used their Nordenfeldt machine guns, but 
nothing is known as to the effect produced. The bullets 
were found far and near, so it is to be feared the fibre was not 
very accurate. It is difficult — indeed, almost impossible — ^to 
see where the comparatively small Nordenfeldt bullet hits." 
The conditions at Alexandria were favourable to machine 
guns. The ranges of the inshore squadron were moderate, 
and the tops of the ships were above the level of the guns 
in Meks Fort,* which was so designed as to give every 
advantage to the attack. 

^ At least four heavy projectiles were also fired broadside on at this 
carriage, which received one splinter- hit only. 

^ Of all the works at Alexandria mounting rifled guns, Meks was the 
worst. The Egyptians intended to remodel it entirely, and the proposed 
design was picked up by the writer in a casemate near. Had the changes 
been carried out, the difficulty of silencing the work would have been 
greatly increased. 
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Great possibilities were formerly claimed for these guns, 
one authority having pointed out that " it might be quite 
possible for a boat armed with a machine gun to keep a 
heavy gun silent — ^that is, if the boat could manage to 
begin." ^ It is not easy, however, to see why a boat firing 
at the water-level should succeed, when the machine guns 
in the tops of the Penelope and Invincible failed during three 
and a half hours ; and this opinion can only be regarded as 
the outcome of speculation imcorrected by experience, and 
unsupported by ballistic laws. 

The explanation of the failure of the machine guns at 
Alexandria is, doubtless, that the average range was too 
great for accurate practice under service conditions, and 
that, even at the shorter ranges, the smoke of the guns of 
the attack and defence, together with the sand thrown up 
and smoke caused by the bursting shells, completely obscured 
the fall of the bullets, so that no proper direction of fire was 
possible. 

The Inchkeith experiments, under the conditions stated 
on p. 241, when the fire was concentrated on a single re- 
markably conspicuous shore-gun, form an interesting com- 
parison with the Alexandria results. The total number of 
machine-gun rounds fired was 15,210, by which 15 dummies 
were hit. In the first four series 1,641 rounds were fired, 
with the result of hitting one dummy. In another series 
4 Gardners and 2 Gatlings on deck fired 2,815 rounds, ob- 
taining three hits on dummies. In a third series, 13 machine 
guns fibred 3,874 rounds, hitting two dummies. This was 
target practice, and the dummies remained fixed in the 
most exposed positions which the loading numbers could 
occupy.* The failure of the machine-gun fire at Alexandria 

^ B.E. Occasional Papers, vol. vii. 

^ Nos. 2 and 3 stood always an the loading -stage, about half their bodies 
being fully exposed. No. 5, who was supposed to serve the muzzle derrick 

16—2 
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was therefore quite natural. During an Artillery engage- 
ment between ships and coast defences, machine guns can- 
not play any eflFective role on either side. 

On the other hand, for the self-defence of the coast battery 
against the attack of a landing-party, such a machine gun 
as the Maxim is well suited. 

The smaller quick-firing guns, 3-pr., 6-pr., 12-pr., would 
be practically useless against guns moimted as shown 
in Plate XXVII., unless hits on the chase or on the 
face of the muzzle could be obtained. The size of the 
target presented by the exposed chase of a 9* 2-inch gun 
(Plate XXVII.) broadside on is about 36 square feet, and 
oblique hits would do no damage. The chances of obtain- 
ing any effective results from the fire of these small quick- 
firing guns on board ship is, therefore, infinitesimal, and in en- 
gaging modem coast defences they could play no useful part. 

A httle reasoning will serve to show how great are the 
difficulties of naval attack on properly designed coast 
batteries, and will explain the causes of failure. Naval 
gunnery has attained a standard of proficiency never pre- 
viously approached, and further advances will doubtless be 
made ; but the accuracy of fire of guns on shore has in- 
creased in a greater degree, and the inherent inequality of 
the contest will remain. 

Practically the only way in which the ship can hope to 
effect permanent injury on shore armaments is (1) by ob- 
taining direct hits on guns or their mountings, or (2) 
by bursting heavy shell exactly on the crests of em- 
placements. 

The areas of the service targets used for naval prize- 
firing are — 

— a duty he oould have performed with a boathook from the loading-way 
in perfect seourity — stood on the platform girder, and was exposed down to 
his knees. 
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Battle Practiob. 

Battleships and cruisera 2,700 square feet. 

Ranges about 7,000 3rards. 



Gunlaybe's Tbst. 

Heavy guns . . . . . . . . 350 square feet. 

Ranges about 1,400 to 1,060 yards. 

On the other hand, the areas of the targets offered to a 
direct hit in the case of the guns and mountings shown in 
Plates XXVII. and XXVIII. are— 

9 2 in. (PI. XXVII.). fl-ln. Q.F. (PI. XXVIII.). 

Broadside 115 . . 38 square feet. 

End on . . . . . . 49 . . 18 „ 

These figures tell their tale, especially if it is remembered 
that the shore-gun can usually be rendered a difficult object 
to aim at as compared with the naval target. Even if, 
therefore, all the disturbing influences arising in action are 
left out of accoimt, the difficulty of obtaining direct hits, 
from the point of view of target practice only, must be 
extreme. 

Again, it is clear that the burst even of a large shell at 
a comparatively short distance in front of the crest of a 
gun emplacement will inflict no serious damage. It follows 
that the horizontal area of the dangerous target in the case 
of the emplacements shown in Plates XXX. and XXXI. is — 

For the 9 •2-inch gun about 170 square feet. 

,, D'Uicn ,, „ . . . . , . t £, jj 

At Alexandria, out of 1,620 rounds fired (7-inch and up- 
wards), only eleven hits at and near the crests^ of the 
Egyptian batteries were obtained ; but as many of them 

^ By " near the orest " is meant near enough to blow it in upon the 
emplacement. 
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did not occur in front or nearly in front of a gun, they 
would in a traversed battery have been quite ineflfective. 

Further, unless the shell from the ship arrives with a 
descending angle, the chances of effect are minimized, and 
it is in searching power that modem naval fire is essentially 
and increasingly weak. To fix the ideas, the range-table 
of the 9* 2-inch B.L. gun, Mark XI., may be taken, and it 
will be found that at 2,600 yards range the trajectory wiU 
be horizontal at the crest of a battery at a height of about 
140 feet (see Diagram 1). At all less ranges the trajectory 
will be rising. If the crest were at the sea-level, the 
ranges giving a falling trajectory of 3 degrees, or about 
1 in 14, would be over 5,000 yards. If the height of the 
crest were 200 feet, the ranges necessary to secure a falling 
trajectory of 3 degrees would be about 5,800 yards. 

The searching power of the fire of modem ships is, there- 
fore, strictly limited, and the difficulty of killing men or 
damaging material behind a high parapet has been insuffi- 
ciently appreciated ; while the danger to the crest of a 
modem gun emplacement cannot be regarded as serious.^ 
As regards searching effect, ships are now in a worse posi- 
tion than they were fifty years ago, and as muzzle velocities 
increase their power will, in this respect, be further 
diminished.^ 

^ General (the late Field-Marshal) Sir L. Simmons stated in 1870: 
" What is the chance of a shot fired from an unstable platform, like the 
deck of a ship, striking a battery at 1,600 or 1,800 yards, so near the 
crest as to do any injury to it ? I believe myself it would be absolutely 
throwing away ammunition to attempt it *' (B.E. Corps Papers, vol. xviii.). 
The high-velocity guns subsequently introduced, in spite of their greater 
accuracy, have certainly not increased the chances of such a hit. 

^ In view of this difficulty it was at one time suggested that a partial or 
complete reversion to short guns and low velocities might be expected, 
thus illustrating the false idea that engaging coast defences was the legiti- 
mate business of the ship-of-war. Obviously the latter must be armed 
Holely to enable them to fight other ships, and the principal object has, 
therefore, been to increase velocities. The 10-inch B.M.L. gun of 1865 
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Better searching effect could be obtained by using re- 
duced charges, but this complicates matters and entails 
inferior accuracy. 

In August, 1886, some interesting experiments in high- 
angle fire were carried out from an 8-inch 70-cwt. howitzer 
mounted on board H.M.S. Hercules off Shoeburyness ; but 
although the ship was anchored in smooth water, it was 
found impossible to place a shell within 20 yards of a con- 
spicuous target fla,g at only 1,500 yards, while two roimds 
fired with the same elevation and charge on the same day 
gave a difference in range of 370 yards. This howitzer on 
shore was capable of making excellent practice at 2,400 
yards, and the difficulty of using it on board ship, where 
the clinometer cannot be employed, was well illustrated 

It is most improbable that special warships will again be 
employed for high-Migle fire. Modem Artillery has rendered 
superfluous the role of the bomb ketch, or the mortar boat, 
which was last used in the American Civil War. Present 
naval tendencies are in the direction of building fleets for 
the purposes of opposing other fleets, and the armoured 
gunboat and " coast defence armour-clad," upon which 
we have wasted large sums, have happily fallen into dis- 
favour. 

had a muzzle velocity of 1,374 feet per second ; while that of the latest 
9*2 inch B.L. gun has a muzzle velocity of about 2,900 feet per second, and 
the increase is still going on. 
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CHAPTER XVII 



COAST BATTERIES — ARMAMENTS — SELECTION OF SITES — 
GENERAL REQUIREMENTS OF DESIGN 

The advantages which well-designed coast defences possess 
over ships may be summed up as — 

(o) Relative immunity from injury, due to the very small 
vulnerable target offered, and also to invisibility. This 
has been proved by ample war experience. 

(6) Greatly superior accuracy of fire. This results indi- 
rectly from (o), and also from the far more favourable 
shooting conditions and the excellent range-finding appli- 
ances available on shore. 

(c) The power of deUvering a plunging fire when the guns 
are mounted at a height above the sea-level. Projectiles 
striking the deck of a ship at a descending angle may, if 
deflected downwards, reach engines or magazines. 

(d) An abundant supply of ammunition. 

As pointed out (p. 183), the probability that British coast 
defences would be attacked by an enemy's battleships is 
necessarily remote. Even in this case, however, there is 
no justification for an armament heavier than the 9-2-inch 
gun. 

The following table serves to give an idea of the com- 
parative penetrative power of various guns, assuming 
uncapped projectiles and impact at right angles : 
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Gun. 


Murade 
Velocity. 


Weight of 
Projectile. 


Penetration 
Krupp Armour 
at 3,000 TardB. 


12-inoh Mark X 

lO-inch Mark IV. . . 

9-2-mch Mark XT 

7^6-mch 

e-inoh Mark XT 


F.s, 

2,900 
2,040 
2,879 
2,800 
2,933 
1 


Lb. 

850 
500 
380 
200 
100 


Inches, 

17-0 

7-6 

10-6 

7-76 
60 



Diagram 2, prepared by Mr. R. A. Hadfield, provides a 
most convenient method of ascertaining the penetration of 
certain guns, assuming impact at right angles. This 
diagram can be used, as indicated by the green and black 
dotted lines, to determine either the range at which any 
assigned penetration can be obtained by a particular gun, 
or the penetration which is possible at any assigned 
range. 

The power to penetrate thick armour is not, however, a 
primary consideration. The main object of coast defence 
guns is to inflict the maximum number of damaging hits in 
the shortest time. Recent experiments have shown that 
common sheU is capable of penetrating, with the most de- 
structive results, armour believed to be capable of resisting 
it. This unexpected phenomenon appears to be due to the 
high velocities now attained, which enable a thin-walled shell 
to penetrate before the time required to break it up has 
elapsed.^ It is probable, therefore, that coast Artillery will 
require two classes of projectile only — a common shell of 
large capacity and an armour-piercing sheU with a burster 
as large as is compatible with adequate strength. It is 
not clear that any real advantage is gained by employing a 
high explosive. The large fragments into which a shell is 
broken by a powder burster are capable of spreading destruc- 



^ Just as the tallow candle can be fired through the bam door. 
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tion on board ship, and of breaking through a thin-armoured 
deck. The violent eflEect of high explosives is local only, 
and there have been difficulties in ensuring complete detona- 
tion. On the other hand, the use of powder-bursting 
charges greatly increases the amount of smoke, tending to 
obscure the target. 

In any case, the modem warship presents a large target, 
of which only a portion can carry thick armour. The 
experience of the battle of Tsushima plainly shows that 
the penetration of thick armour is not essential, and that 
frequent hitting by the shells of guns of medium calibre 
may be decisive. It is evident that the Russian battle- 
ships engaged at Tsushima would have been easily repulsed 
by coast defences mounting 9- 2-inch and 6-inch guns. Far 
less punishment than these ships actually received would 
have amply sufficed for the purpose. 

The protection afforded by a belt is a maximum only 
when the ship is at a certain trim which cannot always be 
maintained. Thus, at the battle of Tsushima, owing to 
the large quantity of coal on board, some of the belts of 
the Russian ships were too deeply immersed. In any 
case, a ship of great beam, if light in the water, will 
expose her below-belt area if rolling through a small 
angle. 

At fighting ranges, the theoretical accuracy of the 9- 2-inch 
gun (Appendix G.) scarcely differs from that of the 12-inch ; 
while in actual practice at sea, up to nearly 7,000 yards 
range, the 6-inch gun (Appendix H.) can be counted upon to 
give a much greater number of hits in a given time than 
either. The destruction of funnels proved to be disastrous 
in the case of the Suvoroff at Tsushima, and a gun which, 
by reason of its high speed of fire, offers the best chance of 
inflicting this injury and also of wrecking control stations 
and superstructures is necessarily valuable. For reasons 
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which are not clear^ the accuracy of fire of a 12-inch gun on 
board ship does not correspond to its ballistic capabilities, 
and its performance in action has been somewhat dis- 
appointing. Thus, off Santiago, out of eighty-six rounds 
(13-inch and 12-inch) fired, only two hits were obtained, 
although the Spanish ships offered large targets, and 
the ranges were generally moderate. The evident failure 
of the forty-five heavy Russian guns (twenty-six 12-inch, 
fifteen 10-inch, four 9-inch) may have been mainly due to 
inefficient handling ; but the few heavy Japanese guns 
(sixteen 12-inch and one 10-inch) were quite unable to cause 
the sustained hail of shells which brought about the catas- 
trophe, and some of the 12-inch guns seem to have been so 
much worn by previous firing as to have lost accuracy. 

In a coast battery, however, the 9- 2-inch gun should shoot 
well up to range-table standard (see Appendix G.) ; while the 
6-inch gun with an auto-sight will far surpass in speed and 
accuracy of fire the possibilities on board ship. The latest war 
experience plainly shows that frequency of hitting is now, as 
always, supremely important, and it is from this point of 
view that the 6-inch gun, which is doubtless capable of 
further development, must be regarded as well suited for 
coast defence. The great advantage of speed of fire is due to 
the fact that the projectile of the 6-inch gun can be easily 
handled.^ This at present fixes the limit of size ; but if in 
the future mechanical arrangements, fulfilling service re- 
quirements, can be devised which wiU confer equal speed of 
fire upon a heavier gun, such as the 7" 5-inch, its adoption for 
coast defence would be justified in some cases. 

^ It is possible that the advantage arises from the £aot that the smaller 
gun instantly responds to the gear in the layer's hands, while in the case 
of the heavy gun there is an appreciable delay. 

^ The introduction of smokeless powder has evidently increased the 
advantage of the rapid firing gun, which can now approach its maximupi 
rate of fire in action. 
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The most recent theory, that naval actions will in future 
be fought at a range of about 10,000 yards, and that the 
ideal warship should possess speed to enable her to maintain 
this distance,^ is opposed to reason and to experience. The 
navy which adopts tactics based on this theory Mdll court 
failure and moral deterioration. If, however, coast defences 
are to be engaged with the smallest hope of success, ranges 
not exceeding about 3,500 yards must be adopted. At 
longer distances the chances of inflicting effective hits upon 
targets so minute as those presented by coast Artillery in 
well - designed emplacements are, and will remain, infini- 
tesimal. At practical fighting ranges, therefore, the 6-inch 
guns mounted on shore (see Appendix H.) will possess a 
considerable margin of hitting power. 

Some foreign Powers have adopted howitzers or mortars 
on a considerable scale in their coast defences. Thus, the 
Russians had mounted ten 11 -inch and twenty-two 9-inch 
howitzers in the coast forts at Port Arthur, or thirty- 
two howitzers to forty-one guns, 6-inch and upwards.^ 
Similarly, the Americans, who have been led to exaggerate 
the requirements of fixed defences (p. 169), employ many 
mortars in their coast batteries. The experience gained at 
Port Arthur was not altogether encouraging as regards the 
use of high-angle fire. The Russian vessels in the harbour 
— ^four battleships and two cruisers® — were sunk by opening 
their sea-valves as soon as the Japanese had captured 
203 Metre Hill (see Map). Fire was subsequently directed 
upon them from 11-inch howitzers at ranges up to about 

^ Practioal experiments to test the proof of this part of the theory 
are unforttinately wanting, and the tetctical advantages of a moderate 
superiority of speed in a fleet action have not been demonstrated. 

* See footnote, p. 176. 

3 Battleships Retvisan, Pereaviet, Poheida, Poltava ; armoured cruiser 
Bayan ; protected cruiser PaUada, 
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7,600 yards .^ This was deliberate practice from siege 
batteries at stationary targets ; but the effect was distinctly 
disappointing. Having regard to the superior accuracy of 
direct fire and to the fact — ^rendered manifest at the battle 
of Tsushima — that battleships of recent construction can 
be disabled, and even sunk, by such fire, the provision of 
howitzers for coast defence seems to be unnecessary. 

The standard of reasonably probable attack having been 
laid down by the Admiralty, and the nature of the armament 
to be employed having been decided, it becomes possible to 
frame a scheme of defence fulfilling the requirements of a 
given locality. As the ruling conditions, hydrographic and 
topographic, differ widely, each case must be studied on 
its own merits. Principles only can be formulated, and their 
application to individual ports must be left to naval and 
military experts. 

The first step is to settle definitely, with the aid of a chart, 
the water areas which it is essential to deny to an enemy's 
vessels. This is mainly a naval question, and the lands- 
man will usually make light of difficulties of navigation, 
however great. On the other hand, the naval officer, imbued 
with a natural belief in the universal efficacy of the warship, 
will frequently advance claims exceeding practical possi- 
bilities. All experience shows that, unless a definite and 
considerable object can be attained, ships will not be sub- 
jected to the fire of efficient coast defences. The deterrent 
influence exercised by the latter Mdll evidently be greatest 
in waters far distant from a friendly base,^ and must 

^ In addition some 6-inoh and 4'7-inoh guns fired on the ships at shorter 
ranges. 

^ In the Franco-Chinese War of 1884, La Qidiaaonihe made at onoe for 
Hong-Kong, in consequence of a single hit received in a brief engagement 
with the Min forts. 
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operate with peculiar force in the case of the inferior of two 
belligerent navies. 

The waters that coast defences are required to deny to 
an enemy's warships are either (1) those which lead into a 
sheltered harbour, or (2) those from which effective fire, 
capable of inflicting damage on national resources, such as 
dockyards, arsenals, and valuable shipping, can be directed. 
If a channel is long, narrow, tortuous, and tidal, large war- 
ships clearly will not attempt to enter it. If it is short, easy, 
and navigable at all times ; if, further, it leads into waters 
where there is a free manoeuvring area, access to which 
would give an enemy's vessels the power of inflicting serious 
damage ; and if, finally, there is no prospect of being caught 
by a superior naval force, an attempt to enter might be 
made. In such a case, coast batteries commanding the 
approaches may not suffice, and guns bearing on the interior 
waters may be needed. It is possible, however, that sub- 
marine boats may prove capable of fulfilling this require- 
ment (p. 272). 

Coast batteries, unless about 4,000 yards in advance of 
the national resources to be protected, cannot be trusted to 
prevent a long-range bombardment by ships in motion. 
Whether such a bombardment would be undertaken 
depends entirely upon the measure of the probability of 
obtaining results commensurate with the expenditure of 
ammunition. The fire of a ship, directed on a magnetic 
bearing against an invisible target of small area at ranges 
exceeding 10,000 yards, cannot be effective. On the other 
hand, a town would undoubtedly suffer to some extent, 
though less than is generally believed, and the successive 
naval bombardments of Port Arthur by the Japanese (p. 179) 
seem to have been practically useless. The infiiction of 
injury upon civil buildings in circumstances which excluded 
reasonable probability of any military result may be 
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technically in accord with the customs of war.^ It would, 
however, justify reprisals in kind, which the superior naval 
Power could at once carry into eflEect. 

All questions of this nature having been studied ex- 
haustively, the water area to be denied to an enemy's ships 
can be determined, and the natural features of the adjacent 
coast-line must then be taken into consideration. The 
reverse process has sometimes been followed, an attractive 
site Slaving been selected for a battery the functions of 
which are not apparent. In choosing the gun positions, the 
following conditions, in order of importance, should be ful- 
filled as far as possible : 

(a) The field of fire should be unrestricted, to allow the 
gun the maximum scope for its powers. 

(&) The site should be such as to adapt itself to the con- 
struction of emplacements, both as regards protection and 
invisibility. Height confers distinct advantages. 

(c) Convenience of command and of the general super- 
vision of fire should be secured. 

Thus a compromise will usually be inevitable, and will 
be satisfactory in proportion to the consideration shown to 
fighting efficiency. 

In order to comply with condition (a), dispersion will be 
necessary, and in some cases sacrifice of range may be 
justified, with a view to gain the marked advantages of high 
sites. If any portion of the water area to be protected 
involves difficulties of navigation, it should be sought to 
bring a concentration of fire to bear upon such portion, and 
in aU cases to permit guns to support each other, whUe 
avoiding mutual interference of fire. 

^ In the case of isolated ports, for example, it might be claimed that the 
bombardment of a town was justified as a possible means of extorting 
surrender from the local authority. Such a plea could hardly be raised* 
however, in the case of a home port under the direct control of the central 
Government. 
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To fulfil condition {&), it is essential to study the natural 
features of the position on the ground itself, and also, most 
especially, from the sea. Plates XXX. and XXXI. show 
typical emplacements for the 9-2-inch and the 6-inch gun 
respectively, and it is evident that such small structures can 
generally be blended into the landscape presented by the 
coast-line without diflSculty. Steep ground in rear of a 
gun should always be avoided. Standing out against the 
sky-line, a gun Mdll usually be a more conspicuous object 
than if provided with a background ; but, on the other hand, 
errors of excess in elevation cannot be corrected by observa- 
tion. The best background is a natural slope at a distance 
of not less than about 200 yards in reaj; of a gun ; but trees 
are valuable in promoting invisibility. The foreground 
should be disturbed as little as possible, and the planting of 
indigenous shrubs will sometimes be advantageous. Con- 
crete, when it can be seen from the sea, should always be 
coloured, and various ways of rendering guns invisible — 
painting, bushmg, and the avoidance of clean-cut slopes 
and well-trimmed turf — ^are open to the engineer who will 
study a position, at various ranges and in various lights, 
from the point of view of the ship, instead of contenting 
himself with the inspiration of the drawing office.^ Diagram 3 
serves to illustrate the advantages of height, which are 
enhanced by the accuracy of range-finding at the longer 
ranges. 

For purposes of command in action (c) it is desirable to 
mount guns in pairs of similar natures, forming a group. 
The symmetrical battery, with two heavy guns in the 
centre and one smaller gun on each flank, should, therefore, 
be rigorously excluded from defence projects. The guns of 

* See " Invisibility," by the writer, R. E. Corps Papers, voL xi., 1885. 
Attempts in this direction have sinoe been made in the case of our coast 
works, with marked success in some instances. 
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TRAJECTORIES S-2-INCH AND 6-INCH GUNS 267 
DIAGRAM 3. 

TSAJBCT0RIE8 OF PROJECTILES FIRED FROM 9-2- 
INCH MARK XI. GUN (HORIZONTAL AND WITH 
5 DEGREES DEPRESSION). 
Projectile, 3S0 lb. ; Charge, 130^ lb. M.D. Cordite ; Jtf.F., 2,899 /■«. 

ALSO OF PROJECTILE FROM 6-INCH MARK VII. GUN 

(HORIZONTAL). 
ProjecHle, 100 lb. ; Charge, 29 lb. M.D. CordiU ; M.V.,2,lS0f.s. 



N.B,— Ths tnjector; ot th« e-loch B.L. g:un Ii ipproilDMtsly tba uma u tbit of tbs S't-lnc 

pxa when flriDg at A degnem dsproBaion. 

Fl^roH Id brackata show tha miglaB of tuigaDt to tho trajectory with boriKPSlal Ud«. 

ExPLUiATioN.— This diagram gives approximately the tmjeotorieH of the 
S'2-iiioh gun and of the 6-inch gnu fired with axes horizontal, and of the 
former fired with 6 degrees depresuon. 

The diagram ehowB that the projectile of the 9'2-inoh gan fired hori- 
zontal from a height of 100 feet above the deck of a ship at 2,800 yards 
will have an angle of descent of abont 2 degrees, and from the 6-inch gnn at 
the same height the corresponding range would be abont 1,000 yards. Simi- 
larly, at a height of 400 feet and a range of 4,200 yards the angle of 
descent would be a little over 4 degrees for the 9'2-inch gun, while in the 
osae of the 6-lnch gun the corresponding height and range would be 260 
feet and 8,000 yards respectively. 

17 



268 FORTIFICATION 

a group should not be more than 60 yards apart, in order 
that the fire of both may be effectively supervised by an 
officer. In some cases, a single gun may require to be treated 
as a group. 

The depression position-finder system, perfected by the 
late Colonel H. S. S. Watkin, C.B., R.A., enables an 
observer at a distance to communicate to an emplacement 
both the range of the ship and the angle of training, 
thus permitting the gun to be laid without sighting. 
Similarly, the distant observer can direct the laying of a 
group of guns upon a point on a ship's course, and can him- 
self fire the guns electrically when the vessel reaches that 
point. This admirable system received for a time far too 
little recognition ; but was subsequently, in accordance with 
the law of the swing of the pendulum, applied in some cases 
on an extravagant and wholly unnecessary scale. The 
general introduction of the auto-sight with a telescope 
renders the depression position-finder superfluous, except 
where guns are mounted on low sites, while at the same time 
conferring independence upon the gun and materially increas- 
ing the speed of fire. 

'' The idea of subjecting a large number of guns to the 
control of a single individual ensconced in a cell on a neigh- 
bouring hilltop possesses many theoretical attractions. In 
practice the necessary results would be delays, misunder- 
standings, and great loss of fire effect. The true policy of 
coast defence is simply to seek to obtain as many hits as 
possible in the shortest time ; and when engaging ships in 
motion, the changes of conditions will be so exceedingly 
rapid that no single directing head can hope to follow them. 
The group commander alone will be able instantly to select 
the target which offers for a fleeting moment the best chances 
to his guns. To accustom him to depend upon a continuous 
stream of detailed instructions, telegraphed from a distance, 
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is dangerous. In action, if he is wise, he will certainly seize 
upon any opportunities that may present themselves. His 
training in peace ought not to be allowed to destroy his 
initiative and to blunt his sense of responsibility."^ 

While, therefore, the power of sending information and 
general directions to battery commanders by telephone 
is evidently necessary, it should be sparingly used for pur- 
poses of control. The observer, secure in his distant cell, 
will be able to take in the situation as a whole, and possibly 
to note a waste of ammunition on the part of a group of 
guns ; but, as a rule, he must be less capable than the group 
commander of selecting the best target momentarily avail- 
able, and his interference may easily lead to a check in the 
speed of fire and to lost opportunities. Cases will occur, 
however, where the position-finder may enable fire to be 
directed on ships concealed by mist from the view of the 
gun-layer ; while, used as a range-finder, the Watkin instru- 
ment will be valuable where it has been necessary to mount 
guns on very low sites. 

Where coa,st defences are required to defend the entrance 
to an anchorage liable to torpedo-boat attack, light quick- 
firing guns will be required to supplement the heavy and 
machine armament. It has recently been suggested that 
the 12-pr. shell is not heavy enough to stop torpedo craft, 
and that ships, therefore, need a larger gun (4-inch or 
4-7-inch) for their protection. The experience of the Russo- 
Japanese War, in which torpedo-boat attacks appear to 
have been repelled without difficulty, except when a ship 
had been previously rendered helpless, does not bear out 
this view. The positions of the anti-torpedo-boat guns at 
the entrance to Port Arthur are shown approximately in 

1 "Mountings for Coast Artillery," by the writer. Proceedings R.A. 
Institation, voL zxiv., 1897. See also *^ Anto-sighting/' ibid., Maroh, 
1809. 

17—2 
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Plate XXXn. ; but, as no attempt was made by the 
Japanese to enter the harbour, there is no evidence as to the 
effect of these guns.^ The 12-pr. with an auto-sight is 
capable of delivering a very accurate fire up to at least 
2,600 yards with a speed of fully ten rounds per minute, and 
its shells would amply suffice <to disable a destroyer, which 
is necessarily a flimsy craft, full of unprotected gear essential 
to its combatant role.^ The hail of small shells from a 
pom-pom on the deck might suffice to render it hor8 de 
cowJbat ; but, unfortunately, the experiment has not been 
tried. 

The selection of sites for anti-torpedo-boat guns should be 
such as to give them the maximum advantage, and as they 
will be required mainly at night, the question of the pro- 
vision of electric lights (p. 268) must be simultaneously con- 
sidered. It will, therefore, follow in some cases that these 
guns may be at some distance from the main armament. 
Their, small size will render concealment easy, and it will 
generally be unnecessary to give them a field of fire 
beyond the area covered by the electric light. A height of 
60 feet above sea-level will suffice to reap the advantage of 
the auto-sight. A group of four 12-prs. would form an 
officer's command, and as the guns' crews will have to sleep 
close to their armament, shelters should be provided in cold 
climates. As the efficiency of the fire of these guns depends 
upon the training and alertness of the men, the opportunities 
being necessarily brief, interference by superior authority at 
a distance is eminently undesirable. A battery of quick- 
firers should, however, be provided with telephones, so that 
information and warning can be instantly transmitted. 

^ This light armament may have oontributed to the failure of the 
Japanese blocking vessels. 

> The Japanese destroyers seem to have greatly feared the 12-pr., as 
was natural. 
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Formal coast batteries in which Artillery and Infantry 
defence is combined should be avoided,^ and the fascinations 
of geometrical symmetry must be resisted. Where sites are 
exceptionally restricted and isolated, however, the com- 
bination may be inevitable, and a good obstacle, such as a 
small fence or entanglement under rifle and machine-gun fire, 
will suffice for self-defence. The " keep " principle, which 
played a considerable part in the French wars, is equally 
applicable at the present day. A small redoubt command- 
ing a group of gun emplacements can replace the towers 
which figured on the coasts of France, Italy, and Corsica, 
and will prove an effectual deterrent to the operations of a 
ship's landing-party. Assaults, always dangerous, become 
specially so in face of magazine rifles and machine guns, 
when they have to be undertaken, without effective prepara- 
tion, by a force completely en Vair. Where a considerable 
number of troops are available — as, for example, at some of 
the Australian ports — Infantry defences of a permanent 
nature may generally be dispensed with altogether, light 
field works being thrown up when required. In all cases the 
provision of machine guns, easily transported, is most de- 
sirable, both to enable a landing-party to be opposed on the 
water, and to save personnel. 

Attempts to embody barracks, intended for peace occupa- 
tion, in the design of coast batteries required solely for 
war should be abandoned. If there is no accommoda- 
tion in the immediate neighbourhood, huts should be 
built near at hand, and must ta«ke their chance if neces- 
sarily visible from the sea. Every coast battery should, 
however, be provided with good shelters close to the guns, 
and protected by the parapet or the natural ground. Such 
shelters, not being required to resist high-angle fire (p. 247), 

^ The spectacle, which can be seen in this country, of a vast fort with 
the guns forming^ its raiaon d'etre placed outside is instructive. 
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need not be bombproof in the ordinary sense. A water- 
supply and the means of simple cooking are necessary. 
Shells can be stored in perfect safety under the parapet of 
an emplacement (see Plates XXX. and XXXI.) ; and ad- 
jacent recesses capable of holding a supply of cartridges 
in air - tight cases should be constructed. A parapet 
35 feet thick in front of an emplacement will amply sufSce, 
and study of the behaviour of projectiles in earth -will 
prevent undue expenditure upon deeply sunk magazines. 
The safety of a magazine against an enemy's fire can easily 
and cheaply be secured ; and where cordite only has to be 
stored, the design can be of a simple character. 
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CHAPTER XVIII 

ADJUNCTS OF OOAST DBPBNOB r— STJBMABINB MINBS — 
BLOCKADB MINBS — BLBOTBIO UGHTS — SUBMARINBS 
— ORGANIZATION— CONCLUSION 

Whilb the gun is, and always has been, the primary weapon 
of coast defence, various adjuncts have been adopted or 
proposed, and of such adjuncts the submarine mine has been 
by far the most widely applied. It is, therefore, natural 
that the recent decision to withdraw submarine mines 
from British mercantile ports, the defences of which are 
under the control of the War Office,^ should have caused 
misgivings in some quarters. The abandonment of any 
method of protection to which the public has become 
accustomed must inevitably give rise to a temporary sense 
of diminished security, and it is desirable to refer briefly 
to the reasons which have governed the decision. 

The evolution of the submarine mine in this country is 
an interesting study. From a modest beginning — ^a 
" Floating Obstructions Committee," assembled in 1863 — 
an elaborate and expensive system had been gradually 
developed. Admirable ingenuity was displayed in working 
out the technical details, and the British system was probably 

^ At other British ports at which this system of defence has been 
provided, such as those of India and Australasia, submarine mines will 
probably disappear, as the difficulty of maintaining elaborate technical 
appliances not in use in the Mother Country would be considerable. 
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one of the best that has been devised. A high standard of 
technical efficiency was thus attained ; but the suitability 
of submarine mines to the purposes of war in varying 
conditions was never discussed. Principles were ignored, 
and, as frequently happens, the lightly assumed advantages 
of an adjunct of defence were permitted to dictate a policy 
which entailed wide-reaching results and large expenditure. 

The experience of the American Civil War, which has 
been examined elsewhere,^ was unfortunately regarded as 
appUcable to the absolutely different conditions of the 
British Empire, and there was no attempt to deduce broad 
lessons from the available historical materials. 

The most recent experience, fully confirming that of earlier 
date, has been distinctly unfavourable to the employment 
of submarine mines for the defence of British harbours. 

In the Spanish- American War the unreasoning panic on 
the seaboard of the United States, which Captain Mahan 
has justly stigmatized, led to the laying down of submarine 
mines at New York and Boston as a protection against the 
hapless squadron of Admiral Cervera, about to be de- 
spatched to certain destruction, as its commander was well 
aware. Thus the proceedings of the French in 1870, when 
minefields were actuaUy laid out at Cherbourg and Toulon, 
although there was no Grerman squadron in the Atlantic 
or Mediterranean, were faithfully reproduced. In both the 
French and the American cases, the only effect of the mine- 
fields was to infiict inconvenience on the nations which 
resorted to this system of defence. The Prussians also 
laid down mines at the entrances to their ports in 1870, 
with the only result that some of their ships were cap- 
tured, being unable or afraid to enter, and that several lives 
were lost in the subsequent removal of the mines. 

^ ** Submarine Mines in Relation to War," by the writer : " The Navy 
and the Nation " (Murray, 1897). 
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In the channel of approach to Santiago the Spaniards 
laid down two minefields. The mines are stated to have 
been both of contact and observation type,^ and one of 
them appears to have injured the Merimac. If, however, 
the advanced minefield had fulfilled its purpose, it would 
only have succeeded in furthering the object which the 
Americans had in view — ^that of blocking the entrance. 

The Japanese, in their war with China iq 1894, had no 
inducement to attempt to enter the harbour of Port Arthur 
until the defences had been captured, although a Chinese 
minefield, if it existed there, could safely be regarded as 
inefficient. The Russians in the late war established ortho- 
dox minefields at Port Arthur and Vladivostock, and the 
Japanese also put down mines at the entrances of some of 
their ports. The minefield at Port Arthur was evidently 
useless. From its retired position it could not provide the 
smallest protection against bombardment, while the object 
of the Japanese was to block the entrance — an object which 
the Russian mines would have faciUtated^ if they had 
come into play. On the other hand, the Russian fleet was 
obviously unable to make any pretence of attacking 
Japanese ports, and the mines there available were as useless 
as those installed at Port Arthur. 

The question of the suitability of mining defence to 
British ports resolves itself into a consideration of the fol- 
lowing points : 

1. Are there any British ports which an enemy's ships 
of considerable draught could reasonably be expected to 
attempt to enter if opposed by gun defence ? 

2. Would not the blocking of a fairway, which might be 

^ Captain Severo G6mez Ndnez. 

^ It is int^estiiig to note that, in the two most reoent wars, attempts were 
made by the att<acking force, not to enter the enemy's ports, bat to prevent 
the egress of his ships by physical obstructions. 
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the only result attainable by a minefield if it proved perfectly 
effective, inflict a greater injury on British interests than 
an attempt — obviously improbable — to commit a large 
ship of war to narrow and difficult waters 1 

3. As the free ingress and egress of British ships at 
British ports during war is evidently essential, ought 
restraints and possible risks^ to be gratuitously imposed 
upon them ? 

These are purely naval questions, involving considera- 
tions of the employment of fleets on the high seas and of 
the possibilities open to the inferior of two naval belligerents. 
The answers must be sought in the teaching of naval war, 
and the researches of the electrical expert have no bearing 
upon them. When it is remembered that an installation 
of submarine mines was established far up the HoogUy 
and at the mouth of the Tyne, was begun at the mouth of 
the Idffey, and was proposed for a length of about five miles 
in the Bristol Channel, the dangers of allowing naval policy 
to be dictated by submarine enthusiasts will be under- 
stood. In a matter of this nature, the nation must trust 
to the opinions of the Admiralty as the custodian of its 
waterways, and any misgivings to which the abolition of 
mines may give rise wiU be dispelled by calm consideration 
of facts. Foreign Powers will doubtless continue to maintain 
their mining paraphernalia, which need not in the least 
affect our nerves. Minefields can be used in profusion and 
without disadvantage by nations able to contemplate with 
equanimity the closing of their ports in war. The hydro- 
graphic limitations are, however, such that they can, as a 

1 In the war of 1870-71 Germeui ships were captured because unable to 
enter their own — mined — ports. The experiment of laying down a com- 
plete minefield and of working the traffic through it has never been tried 
in this country, emd although the contrary has been asserted, it is clear 
that any mine containing a detonator might be fired if cut through by a 
ship's screw. 
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rule, be employed only to deny channels which an enemy's 
large ships could have no occasion to enter, and would cer- 
tainly not attempt to enter until the command of the sea 
had been established, while against torpedo craft they 
constitute no adequate protection. 

Locomotive torpedoes controlled from the shore have not 
come into general favour. The most eiSective of such 
weapons — the Brennan torpedo, of which a small number 
were installed in our coast defences — ^has now been aban- 
doned, being evidently superfluous. 

Blockade Minbs. 

The extensive use of blockade mines in the Russo- 
Japanese War, with destructive effect, caused some surprise 
in this country, where the possible employment of these 
dangerous appliances had been too little regarded. Foreign 
Powers, however, had provided themselves with contact 
mines of various patterns in considerable numbers, and 
their navies had been exercised in laying them out. The 
blockade mines employed by both Russians and Japanese 
in the China Sea appear to have been both of floating and 
of anchored types, and the results obtained were remarkable. 
Excluding small craft and merchant vessels, one Russian 
battleship and two Japanese battleships and four cruisers 
were sunk. Whether any of these ships were lost by striking 
their own mines cannot be known, but in the circumstances 
this was quite possible. The heaviest loss naturally fell upon 
the Japanese Navy, which was constantly cruising, and 
stray mines were discovered, and in some cases sank ships* 
many months after the conclusion of peace. Whether any 
international agreement limiting the use of blockade mines 
to territorial waters, and stipulating that they should be 
anchored and should automatically become innocuous after a 
time, can be arrived at is uncertain ; but at least it is clear 
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that their employment in waters frequented by the shipping 
of all maritime Powers would incur universal reprobation, 
and might drive powerful neutrals into belligerency. A 
type of anchored mine, which is designed so as to sink if 
it breaks adrift, is less open to objection on humanitarian 
grounds, and may probably be used with a view to closing 
an enemy's ports. It could, however, be employed only in 
comparatively shallow waters. To prevent an enemy from 
sowing the approaches to British ports with blockade mines 
must be primarily the duty of the Navy ; but, in some 
cases, guns on shore may be required to repel mine-laying 
vessels and to prevent attempts to block a fairway by 
sinking a ship, which will generally be a most difficult 
operation, as shown at Santiago and Port Arthur. 

Elsotbio Lights. 

The removal of submarine mines from the approaches 
of British ports entails a reconsideration of the employment 
of electric lights in connection with coast defence. Mine- 
fields having been regarded as liable to be tampered with 
by an enterprising enemy, large numbers of electric lights, 
installed for their illumination, are no longer required for 
this purpose. Attack by torpedo craft, however, still 
demands attention at certain specially important ports 
within striking distance of an enemy's bases ;^ while, as 
pointed out, attempts to close a channel by sinking ships 
at night may need to be provided against. 

Torpedo craft constitute a danger only to warships and 
mercantile vessels afloat and to dock caissons. Shipping 
can frequently be protected by booms held in readiness 
to close certain portions of a harbour which have con- 
stricted entrances, or improvised to meet a temporary 

^ Torpedo-boat attacks on harbours oontainiiig mercantile shipping will 
usually involve the risk of destroying neutral vessels. 
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need, as in the case of the base skilfully created by the 
Japanese at the Elliott Islands. The nets carried by most 
large warships also serve as independent means of defence. 
Caissons, if not within the boom-enclosed waters, can be 
protected with little difficulty. Where it may be necessary 
for warships to lie at night outside the boom defence in 
harbours exposed to torpedo-boat attack, and where the 
channel of approach can be illuminated effectually, addi- 
tional means of protection, and at least of warning, may be 
afforded by an electric-light installation associated with 
quick-firing guns. In such a case, the best arrangement 
seems to be the provision of divergent fixed beams covering 
an advanced belt of water under gun fire, with movable 
beams in rear capable of picking up torpedo craft in the 
iUuminated area and of foUowing them up-channel. It 
must be remembered, however, that in favourable conditions 
the effective range of the light does not exceed about 1,800 
to 2,000 yards, that to ensure accurate Artillery fire it is 
generally necessary to be able to distinguish the water-line 
at the bows at least, and that a slight fog will render all 
observation impossible. 

At Santiago it was the object of the Spaniards to keep 
the entrance of the harbour dark. On the other hand, the 
blockading ships kept their lights on the entrance, in fear 
that the squadron of Admiral Cervera might attempt to 
escape by night. 

At Port Arthur the Russian electric lights^ seem to have 

^ The position of the searchlights is shown in the map of Port Arthur. 
The two southenunost lights were too far away to illuminate the direct 
approaches, and were apparently intended to pick up boats steaming near 
the coastline, or possibly to frustrate the attack of a landing-party on the 
somewhat isolated coast defences on this side. In addition, the Russians 
sometimes anchored a ship near the entrance of the harbour. Thus, the 
BetvUan was in this position on the night of the 23rd February, 1904, and 
contributed to the failure of the Japanese. 



270 FORTIFICATION 

picked up the blocking ships effectively, and the latter 
were either disabled by shell fire, or were driven on shore 
by the difficulties of navigating with the beam upon 
them. 

Whether the Japanese could have effected their purpose 
of blocking the entrance if there had been no electric lights 
on shore is doubtful, and no navy is likely to succeed where 
they failed in an operation of this nature. The chart of 
Port Arthur, showing approximately the positions of the 
wrecked Japanese blocking ships, is reproduced in 
Plate XXXII. 

That warships, with the aid of their own electric lights, 
would attempt to engage coast defences at night is most 
iipprobable, as no result could be expected. Thus the 
electric light must be regarded mainly as a protection against 
torpedo craft and blocking vessels, and should be so placed 
as to give the greatest possible assistance to the aiiti- torpedo- 
boat armament. A low site, alike for a fixed beam and for 
a searchlight, will be best, and upon their position relatively 
to the guns the efficiency of the fire of the latter will mainly 
depend. 

The employment of electric lights in connection with 
coast defences is by no means an unqualified advantage. 
If injudiciously disposed, they may serve as leading marks, 
assisting an enemy's torpedo craft to find their objective, 
which might otherwise be a difficult task. The questions 
as to where installations are desirable, and whether fixed 
or movable beams are best suited to the conditions, must, 
therefore, be decided mainly by naval opinion. 

In the following cases, electric lights may be useful : 

1. Where a narrow channel leads into interior waters, a 
belt of illumination will serve to give warning of the ap- 
proach of hostile vessels, and to enable fire to be brought 
to bear upon them. Movable beams in rear will provide 
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the means of following and continuing fire upon any vessels 
which have passed such a belt. 

2. An illuminated area in front of a boom, with quick- 
firing guns bearing upon it, will prevent attempts to destroy 
the boom by attaching explosives to it. On the other 
hand, such illumination, unless weU in advance, will clearly 
reveal the position of the boom. 

3. In the case of very narrow channels, where the condi- 
tions are such that an enemy might attempt to employ 
blocking ships, the use of electric lights may serve the 
double purpose of confusing navigation and of enabling 
rapid sheU fire to be brought to bear. As in Case 1, the 
illuminated area should be weU in advance of the position 
most favourable for blocking, so as not to assist an enemy 
in finding his objective. 

Experience and reason indicate that blocking operations 
are feasible only in exceptional circumstances. The 
Japanese failed after the most determined efforts at Port 
Arthur. The attempt of the Merimac at Santiago was 
equally unsuccessful. To sink a ship exactly in the right 
place — ^the neck of a natural channel or the opening in 
a breakwater — ^is necessarily most difficult, while the 
inferior naval Power wiU generally find it impossible to make 
the attempt. Unless the Russian fleet at Port Arthur had 
abandoned aU idea of an offensive role, the blocking opera- 
tions would not have been undertaken. 

Electric lights are useless in thick weather, and their 
value in many localities is thus heavily discounted. The 
main consideration in deciding to employ them at British 
ports is how far they can help to frustrate operations which 
an inferior navy is reasonably likely to undertake. Into 
this question geographical and other conditions enter, and 
clear thinking is eminently desirable. Safe and unrestricted 
entry of British ships into British ports being a paramount 
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need in war, great care in the Employment of electric lights 
is evidently required,^ and for this reason, as well as on 
economic grounds, the indiscriminate installations which 
have found favour should be subjected to searching revision, 
bringing full consideration to bear from the nautical point 
of view. .As a general principle, a weapon of defence which 
conditions of weather, permitting if not facilitating the 
operations of the attack, may render useless should be 
sparingly employed. 

Stjbmabinb Boats. 

Submarine boats and submersibles are now absorbing 
large expenditure, and we are becoming heavily committed 
to these untried weapons. The submarine is practically a 
torpedo-boat heavily handicapped as regards navigation, 
power of aiming the torpedo, and mobility, but pro- 
tected by total or partial submersion during its advance 
to the attack. The war achievements of the torpedo-boat, 
which, it was announced, would revolutionize naval strategy 
and render the battleship obsolete, have been disappoint- 
ing. The surprise . attack upon the Russian squadron 
anchored oflf Port Arthur on the night of the 8th February, 
1904, by which the battleships Tsarevitch and Retviaan and 
the cruiser PaUcuia were torpedoed, was, however, an impor- 
tant success, fully justifying the previous- ^expenditure of 
the Japanese upon these craft.^ If a fleet is again caught 
by night unprepared and at anchor in the open within 
striking distance of an enemy's torpedo flotilla when war 

^ Since these words were written the de8tro3rer Arid has been wrecked 
at the entrance to Malta Harbour, mainly by reason of a searchlight 
turned upon her bridge from one of the forts. 

^ The conditions dosely reeembled those which enabled the Blanco 
Encalada to be sunk in Caldera Bay on the 23rd April, 1891. 
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is imminent, this experienc will doubtless be repeated. 
During the subsequent course of the naval campaign the 
torpedo-boats, and the destroyers especially, performed 
useful service distinct from their proper role ; but, although 
the young Japanese officers shone in acts of daring, they 
were unable to realize the advantages which have been freely 
claimed for the torpedo. At the battle of Tsushima, the only 
result obtained was to sink ships which might otherwise 
have been added to the Japanese navy. The broad lesson 
of the Busso-Japanese War is that it is more difficult to 
deliver and more easy to repulse a torpedo-boat attack 
than had been imagined. 

Whether the submarine will prove more generally suc- 
cessful, or whether, as has been the case of the torpedo- 
boat, it will fail to fulfil the confident expectations which 
have been formed of its capabilities, cannot be foretold 
with certainty. It is clear, however, that the menace will 
be considerable, and that there will be marked reluctance 
to manoBUvre ships in waters where submarines are believed 
to be at hand, and which are regarded as favourable to 
their employment.^ They may fairly be claimed, there- 
fore, as useful adjuncts of coast defence, and they are open 
to much less objection than submarine mines. Their 
presence in interior waters which an enemy's ships are 
believed to be able to enter by running past coast batteries 
may act as a <^trong deterrent. If submarines are to be 
thus employed, they should take their place as veritable 
adjuncts in a general scheme, in place of being superim- 
posed as excrescences upon existing means of defence. If, 
further, they wholly emerge from the experimental stage, 
and their moral eflfect proves to be permanent, they may 
evidently justify a reduction of gun armaments. 

^ A niinimnm depth of about 8 fathoms appears to be neoeesary to 
enable the submarine boat to manceuvre under water with safety. 

18 
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Organization. 

A thorough organization of the resources of coast defences 
is most important, especially where the possibility of a 
night attack by torpedo craft must be contemplated. The 
effective co-operation of guns and electric b'ghts is not easily 
attained, and may break down completely if the organiza- 
tion and the training of the personnel have not been per- 
fected in peace-time. Frequent night exercises are essential 
to educate the eye, which otherwise will be completely at 
fault in unaccustomed conditions. The organization must 
include arrangements for the admission of vessels with the 
least delay — ^a vital consideration in British ports — ^and 
must provide security for patrol boats if these are employed. 
These, however, are matters which lie beyond the scope of 
this work. 

It should always be remembered that ports within 
striking distance of an enemy's bases may be attacked at 
the very outset of war, and that time to make good pre- 
parations neglected in peace cannot be counted upon. If, 
in some respects, the design and arrangement of coast 
defences are now simpler than formerly, the adjustment of 
means to ends and the co-ordination of the various elements 
entail increased demands upon the brains of the Artillery- 
man and the Engineer. 

Conclusion. 

The term " Coast Defence " is used throughout this 
work in the restricted sense, implying local means of guard- 
ing certain limited waters. In the broad sense, the term 
includes the action of the national Navy on the se€ks, which 
is necessarily the ruling factor. As pointed out by Major 
Sarrepont, " Si Von vent determiner rcUionneUement quels 
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sont lea points de la cote a fortifier, il est n6cessaire de tenir 
compte des effets du concours de la flotte nationale et de 
ractivitS que pourra dSployer la flotte ennemiy^ The coast- 
line of the superior of two naval belligerents is usually 
immune in war, as the naval situation dominates the issues. 
This, however, does not justify neglect to provide local 
protection at important harbours. It is foUy to run un- 
necessary risks ; but, at the same time, the exaggeration 
of fixed defence is doubly impolitic — as a waste of public 
money and as a misdirection of public opinion. Super- 
fluous Fortification at one point, by creating a false idea of 
proportion, inevitably produces a strong sense of insecurity 
at aU others. The ill-conceived schemes adopted by Lord 
Palmerston added nothing to the national strength, and 
unquestionably helped to bring about a dangerous weaken- 
ing of the Navy. It would be infinitely safer to abandon 
all local defence than to permit the Navy to sink below 
the necessary standard. We are, however, able to maintain 
the fleet as weU as the moderate coast defences which alone 
are required. It is the duty of statesmen to insist that the 
latter shaU be kept within reasonable bounds, to confine 
the technical expert within limits laid down by authority, 
and to disregard popular clamour, which here, as in the 
United States in 1898, is the natural result of ignorance 
or misreading of the history of war. 

^ " Lee torpilles." 
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APPENDIX F 

Effect of German Fibb on Paris Forts on South Front, Etc.* 

PermanerU Works, 

I My. — Of the four barracks in the interior, three were burnt and one 
was breached and rendered uninhabitable. The two old powder maga- 
zines were not breached, but the arch was bared in one plskce. Of nineteen 
casemates in S.W. curtain, five were breached and the rest injured by the 
fire of the short 24-pr8. This damage was due to random shots, and 
systematic breaching operations were '* not attempted.*' The following 
guns were dismounted : 



2 
6 
4 
4 
2 

Total 17 



- 16 cm. rifled. . 

- 24-pr8. ,, 

- 12-prs. ,, 

- 16-prs. smooth-bore. 

- 22 om. smooth-bore Howitzers. 



The embrasures were soon obliterated. The maximum loss in one day 
was three killed and eight wounded, but men deserted on account of the 
painful discomfort. 

Vanves, — ^Two barracks were bretbched and rendered uninhabitable. 

Two powder magazines in the interior of the fort were also breached. The 

casemates were penetrated in many places, and the parapet much damaged. 

The rear face suffered severely from reverse fire. The following guns were 

dismounted : 

2 - - - 16 cm. rifled. 

7 - - 24-prs. ,, 

2 - • - 12-prs. ,, 

1 - - - 18-pr. smooth-bore. 



Total 12 

Montrovge. — ^Less injured generally, but gorge more severely damaged 
by reverse fire than that of Vanves. The debris fell into the ditch and 
formed an almost practicable breach. 

BicUre and Ivry seem to have escaped injury. 

* Extracted from ** Belagerung von Paris," Heyde and Froese, and notes 
by Lieut. Fraser, E.E., in "Corps Papers," vol. xx., 1872. 
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Enceinte. — '' The dftmage done was chiefly confined to the neighbour- 
hood of the Point du Jour and the bastions near the river on the Vau- 
girard side." ** The gons here had apparently been dismounted and the 
embrasures had been much injured." ^* The curtain was covered with 
shot marks, but not breached." "The salient at the Point du Jour, 
though well traversed, was reduced to a nearly shapeless mass of earth.'* 
" The large hollow traverses on the terreplein were in nearly every case 
intact, and the excellent temporary cover under them was in every case 
quite so." 

Temporary Works, 

HatUea Bruy^res Redoubt " but little damaged "; all the embrasures 
had been repaired, and only one of the bomb-proofs showed signs of injury. 
The following guns were found intact in this work : 

6 - - - 16 cm. rifled. 

8 - - - 24-pr8. ,, 

2 - - - 27 cm. mortars. 

Park Battery of Issy *' very little damaged." Kirchoff Battery showed 
no signs of injury, but had probably been repaired. 

Ckamart Station Battery had two guns dismounted out of six. Mortar 
Battery behind embankment intact. Spur Battery west of Vanves, batteries 
east of Vanves, and baUery between Vanves and Montrouge had two guns 
dismounted only. 

Five other temporary batteries merely showed a few shell marks. 
Annex Battery west of Montrouge suffered considerably, having neither 
traverses nor bomb-proofs. 

General. 

The damage to parapets, with the exception of embrasures " amounted 
to little furrows at the crest and inconsiderable craters in the exterior 
slope. "^ The effect of enfilade fire on the forts was considerable. Tra- 
verses rising 6 feet above the crest line gave security to one gun only. 

1 Geldern, 1872. 
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APPENDIX G 



Range. 



Banob Tabus 

9-2-iiioh gun, Mark XL 
Chaige, 130^ pounds cordite. 
Projectile, 380 pounds steel common ahelL 
Muzzle velocity, 2,876 ft. sec. 



EloTatioD. 



Anglo of 
Descent. 



Remaining 
Velocity. 



I 




Yards. 


Dcg. 


Mln. 


Deg. Min. 


Ft. Sec. 


Yards. 


Yards. 


1,000 





21 


23 


2,666 


9-7 


0-8 


1,600 





32 


34 


2,666 




— 


2,000 





44 


48 


2,466 


19-9 


1-0 


2,500 





67 


1 4 


2,367 


— 


— 


3,000 


1 


11 


1 22 


2,273 


301 


1-7 


3,600 


1 


26 


1 41 


2,183 


— 




4,000 


1 


40 


2 2 


2,096 • 


40-2 


2-8 


4,500 


1 


66 


2 27 


2,010 


— 


— 


6,000 


2 


13 


2 63 


1,928 


— 


— 


6,500 


2 


31 


3 21 


1,848 


— 


— 


6,000 


2 


49 


3 66 


1,770 


69-0 


6-6 


6,600 


3 


9 


4 29 


1,696 




— 


7,000 


3 


31 


6 8 


1,624 


— 


— 


7,600 


3 


64 


6 60 


1,668 


— 




8,000 


4 


19 


6 38 


1,496 


76-9 


90 


8,600 


4 


46 


7 31 


1,436 


— 


— 


9,000 


6 


12 


8 28 


1,380 




— 


9,600 


6 


39 


9 28 


1,330 




— 


10,000 


6 


10 


10 32 


1,284 


91-4 


14-2 



Fifty per Cent of Rounds should 
FaU within— 



Foot. 
03 

0-9 
21 
4-2 



120 



26-7 
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A capped armour - piercing shell should penetrate Erupp armour of 
thickness equal to its diameter (9*2 inches) at 6,200 yards. 

N.B. — ^This is a naval gun, not as yet mounted in coast defences. 
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Bange Table 

6-inoh gun, Mark VII. 
Charge, 23 pounds oordite, M.D. 
Projectile, 100 pounds steel common shell 
Muzzle velocity, 2,493 ft. see. 



Ran^ro. 



Ynrds. 

1,000 
1,600 
2,000 
2,600 
3,000 
3,600 
4,000 
4,600 
6,000 
6,600 
6,000 
6,600 
7,000 
7,600 
8,000 



Elevation. 



Dcg. Miu. 



Anflflo of 
Dtiscent. 






28 





43 


1 


1 


1 


20 


I 


40 


2 


6 


2 


32 


3 


2 


3 


33 


4 


8 


4 


46 


6 


30 


6 


16 


7 


6 


7 


68 



Dog. Mln. 

36 




1 
1 
2 
2 
3 
4 



64 
18 
46 
17 
34 
40 
33 



6 36 

6 46 

8 2 

9 27 

11 

12 39 
14 24 



Remaining 
Velocity. 



Ft. Sec. 

2,202 
2,069 
1,924 
1,796 
1,676 
1,666 
1,464 
1,375 
1,293 
1,223 
1,163 
1,111 
1,067 
1,031 
1,002 



Fifty per Cent, of Rounds should 
FaUwithin- 



Length. 



Yards. 

220 
22-6 
23-0 
23-6 
24-0 
24-6 
26-0 
26-6 
26-0 
27-2 
29-6 
330 
37-4 
42-3 
47-8 



Breadth. 



Yanis. 


Feet. 


0-80 


0-66 


0-88 


1-08 


100 


1-66 


119 


2-16 


1-45 


2-86 


1-78 


3-72 


2-20 


4-80 


2-70 


6-06 


3-23 


7-62 


3-82 


9-66 


4-46 


12-61 


6-13 


16-60 


6-83 


21-64 


6-53 


28-60 


7-28 


36-76 



Height 



A capped armour-piercing shell should penetrate Krupp armour of 
thickness equal to its own diameter (6 inches) at 2,950 yards. 
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INDEX 



Abyssinia, the, 209 

Accommodation for gun detachmentA, 

261 
AehiUes, the, 206 
Acre, bombardment of, 233 
Admiral class of warship, 214 
Advanced positions, 166 
Agamemnon, the, 211 
AgineouH, the, 206 
Ajax, the, 211 
Alexandra, the, 206 
Alexandria, bombardment of, 177, 

2SQeiseq. 
Algiers, bombardment of, 233 
Almarez, 12 
American War, experiences from the, 

42 
Anti-torpedo-boat guns, 259 
Antwerp, 3 

Napoleon's orders to the Gover- 
nor of, 13, 21 
Arab Tabia (Silistria), 30 
Arethtua class of cruisers, 223 
Armament of works, typical list of, 160 
Armoured vessels, evolution of, 204 

cruisers, 224 
Artillery defence in Peninsula, 16 
rifled siege, 41 
effects of the increase of the power 

of, 81 
heavy, for siege trains, 101 
positions at Port Arthur, 116 
importance of, in a fortress, 116 
fire, increase of the range of accu- 
rate, 122 
improvement in high-angle, 
123 
fortress, importance of scientific 
distrioution of, 131 
should be outside the works, 

166 
choice of site, 169 
coast, mountings of, 186, 189 et 
seq„ 197 ei seq. 
Assaults, German views of, 138 
results at Port Arthur, 139 
Atlanta, siege of, 49 



Attack, standard of probable naval, to 

be estimated by Admiralty, 183 
Austria, 3 
Automatic sights, 202 

Badajos, 13, 14 

comparison with Kars, 36, 37 

strenffth of garrison, 141 
Barbette Batteries, 193 

example of Fort Meks, 237 
Batteries, coast, evolution of, 187 

types of, 189 et seq. 
Batteries, types of — 

Schumann, 82 

" Un pionnier,*' 86 
Battleships, 204 ei seq. 

table showing evolution of, 221 
Belfort, 64 {noU), 66, 62 et seq., 139, 

146 
Bellero^kon, the, 206 
Black Prince, cruiser (1902), 226 
Blake, the, 223 
Blenheim, the, 223 
Blinded trenches, 159 
Blockhouse system' in South African 

War, 104 
Boats, submarine, 272 
Boer trenches, 103 

effect of artillery fire on, 103 
Braila, 27 
Brialmont, General, his designs, 87, 88 

on batteries cuirassies, §2 

his " reduits," 136 

his subterranean designs, 139 
Bucharest, experiments (1886-80), 90, 

92 
Burgos, 14 

Burgoyne, Sir John, on embrasures, 
79 

on dispersion of euns, 80 
Butler, Captain, at Silistria, 31 

Cambridge, H.R.H. the Duke of, re- 
port of his Committee of 1869, 76 
Campo-Major, 16 
Canada, frontier of, 149 
Canapus, the. 218 

20—2 
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Capital cities, strategio importance of, 

161 
Caponien, 133 
Captain, the, 200 
Oaroot, 22 

Casemate batteries, 190 
Cast steel for gun mountings* use of, 

202 
Challenger, the (1899), 224 
Chalons, Cupola experiments at, 100 
Charleston, siege of, 42 
Ciudad Rodrigo, 12, 14, 15 
Coaling stations, 3 

Clarke, Lieutenant-General Sir An- 
drew, 167 (noie) • 
Coast batteries, evolution of, 187 
difficulties of ships attacking, 230, 

236 elaeq. 
advantages of, over ships, 248 
selection of sites, 266 
Coast defence, general principles of, 
168 
needs and limitations of, 174 ef 
|r seq. 
generally fall from land attacks, 

176 
if properly placed and manned, 

will defeat shi^, 177 
examples from history, 177 
courses of action open to a fleet 

hostile to our own, 181 
the basis of, 182 

British ports which require, 183 
tactics, changes in the, 202 
preparation of schemes of, 263 
' water area to be denied to enemy, 

263 
protection of national resources 
from bombardment, 263 
CoUingwood, the, 214 
Commercial ports, 3 
Common shell, penetration of, 249 
Communications, importance of free, 
to besieger and besieged, 130 
care required in arranging inside 

works, 161 
roads and telegraphs, 163 
Comparative targets for naval firing, 

246 
Cormontaingne, 8, 21 
Counter-mines at Port Arthur, 118, 

133 
Cressy class of cruisers, 224 
Crimea, the landing at " Old Fort," 

176 
Cruisers, 220 et aeq. 

table showing the evolution of, 
227 
Cupola, disappearing (Schumann's), 83 
oscillating (Bucharest), 93 



Cupola, drawbacks of, 96, 97 

Ct cost of, 96 
gin's, 98, 99 
Chalons experiments, 100 
old works strengthened with, 101 

Dantzig, its two siaras, 18 

Designs of British torta since 1869, 76 

Devastation, the, 209 

Devonshire, Duke of, on maintenance 

of naval supremacy, 182 
Devonshire class of cruisers, 226 
Diadem class of cruisers, 224 
Disappearing ffun mounting, 194 
Dispersion of mre, 79, 266 
Ditches, 133 
Donelson, Fort, 1, 43 
Drake class of cruiser, 226 
Dreadnought, the (1870), 209 

the (1906), 220, 234 {note) 
Duke of Edinburgh, the, 226 
Duppel, siege of (1864), 60 

teachi^ of, 79 

Eastbourne, experiments with Pal- 

liser shells at, 240 
Edgar class of cruisers, 223 
Electric lights, " search " and " fixed," 
164 
employment of, in coast defence. 
268 etsea. 
Embrasures, value of, 79 
Emplacements for coast batteries, 260 
Enceintes, merits of, 133 et aeq. 

Antwerp and Portsmouth, 133 et 

seq. 
Paris, 134 
Entanglement, wire, at Port Arthur, 
118 
value of, in permanent works, 132 
Enterprise, sloop, 224 
Entrenchments, hasty, increased im- 
portance of, 104 
Eugene, Prince, 9 
Evolution of battleships, 221 
of cruisers, 227 

Favorite, corvette, 224 

Field guns, 126 

Fire, of infantry garrisons, 120 

advantages to besiegers of direct, 
124 

high-angle, 124, 128 

dispersion of, 79, 266 

from ships, comparison of past 
with present, 231, 233 et seq, 

speed of, 261 

ot coast batteries, control of, 269 
Firearms, changes wrought by modem, 

in the defence, 121 
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Fisher, Admiral Sir John, as to accu- 
rate firing, 234 {noU) 
on the merits of machine guns, 
242 
Fisher, Fort, defence of, 47 
Foreign warships, 220, 300 et seq. 
Formidable, the, 218 
Forts d'arrit, 166 

Fortification, an empirical science, 1 
present state of, 3 
in the early 18th century, 10 
in the Peninsular War, 12 et seq, 
in the wars of Napoleon, 18 et seq. 
in the Russo-Turkish War of 

1828-29, 27 
in the war of 1854-55, 29 et seq. 
in the American Civil War, 42 

etseq, 
in the Danish War (1864), 60 
in the war of 1870-71, 63 et seq. 
at Plevna and Kars, 66 et seq. 
developments since 1859, 78 
demands study of eicperienoe in 

the past, 80 
must be applied in conformity 

with national policy. 111, 143 
the lessons from Port Arthur, 119 
fascinations of size on the lay 

mind, 129 
political fortifications, 130, 134 
terms " field " and " perma- 
nent," 132 
necessity for simplicity of ar- 
rangement, 138 
the purpose served by permanent 

works of defence, 144 
probable future of, 145 
reasons for fortifying a place, 

146 
frontier defences, 147 
cannot compensate for the ne- 
glect of offensive forces, 162 
permanent works, like field 
works, should be planned on 
the ground, 154 
future defences classified, 154 
general requirements of the 
future, 155 
Fortress Artillery not to [be re- 
stricted in position, 126 
Forts, British, designs of those con- 
structed since 1859, 77 
Franco-German War, siege opera- 
tions, 54, 64, 289 
French fortresses in 1870, 53, 145 

warships, 230, 300 
Frontiers, fortification of, 147 et seq. 

Gallwey, Lieutenant-General Sir T. L., 
on forts constructed since 1859, 75 



Garrisons, strength of, 140 et seq, 
" German " system of Fortification, 25 
German Navy, development of the, 
230 

Ust of armoured cruisers, 302 
Gibbon, on the misuse of Fortification, 

148 
Gibraltar, siege of, 231 
OUtttonp the experiments against, 195 

construction of, 210 
Grenades, hand, at Port Arthur, 117 
Grivitza redoubts at Plevna, 67, 69, 

70 (note) 
Griison battery, 191 
Gun moimtings, classification of, 189 

relative merits of each, 190 et seq. 
Guns, anti-torpedo-boat, 259 

Hafiz, Fort (at Kars), 72 

Hautes Bruy^res redoubt (Paris), 61 

Hawke at Roohefort (1757), 171 

Hector, the, 206 

Hercules, the, 206 

High-angle fire, 124 

protection from, 128 
from ships, 247 

High explosives, at Port Arthur, 117 
general value of, 127 
effect of, on land defence, 128 

Hood, the, 216 

Howe at Cherbourg (1758), 171 

Howitzers, at Port Arthur, 117, 252 
importance of rifled, 124 
types of, suitable for permanent 
works, 161 

Huasear, action fought by, 195 

Hydropneumatic mounting, 194 

Impirieuse, the, 226 

Inchkeith experiments, shrapnel, 241 

machine guns, 243 
Indian frontier defences, 149 
Infantry, value of, in the defence of 
positions, 121 

redoubts for, 156 
Inflexible, the, 211 

at Alexandria (1882), 235 
Invasions distinguished from raids, 170 
Invincible class of cruiser, 228 
Invisibility of works, importance of, 

162 
Ireland, French descents on, 172 {and 

note) 
Iron Fortifications, 83 et seq. 

shields, experiments against, 195 
{and note) 
Issy Fort (Paris), 67 et seq. 
Italian battleships, 230 {noU) 

armoured cruisers, 303 
Italy, 3 
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Japanese attacks on Wei-hai-Wei 
(1894), 179 

Japan, list of annoured onuserB, 304 

Jones, Sir John, 11 
on breaches, 13 
on embrasures, 79 
on dispersion of guns, 80 

" Journal of Sieges in Spain," 11 {note) 

Justinian fortifies the frontier of the 
Roman Empire, 148 

Kanly, Fort, at Kara, 73, 74 
Kara, 1,4, 29; (1828), 36; (1856), 37; 
(1877), 71 

Fort Hafiz, 72 

Fort Kanly, 72 

Forts Tcmm and Tekonass, 73, 
74, 146 
Keeps, value of, 69 

Fort Kanly. 74, 136 

General Brialmont's, 136, 137 
King Edward VII.,. the, 219 

Lake, Colonel, at ICars, 74 
Landau, 11 
Landguard Fort, 36 
Li^e, 3, 116, 160 
LiUe, 6, 11 

bombardment of, 1792, 39 
linz, 26 

Lissa, action off, effect of, 229 {note) 
London, defences of, 3 
Longwy, attempt to conceal siege 

batteries before, 66 
Lord Nelson, the, 220 
Losses in the siege of Paris (1870), 59 
Lydd, experiments with Palliser 

shells at, 240 

Machine suns (at Port Arthur), 119 

at Alexandria, 241 et seq. 
Magazine rifle, its effect on defensive 

operations, 120 
Magazines, positions in works, 161 
Mainz, 21, 139 
Majestic, the, 217, 234 
Malakhoff, the, 36, 62 
Marlborough, Duke of, 9 
Maxim guns, merits of, 126, 244 
Meks, Fort (Alexandria), 236, 237, 

241, 242 {note) 
Mersey class of cruisers, 223 
Metz, strength of garrison, 141, 147 

{note) 
Mines and counter-mines at Port 
Arthur, 118 

submarine, 263 et seq. 

blockade, 267 
Minotaur, battleship (1861), 206 

armoured cniiser (1905), 226 



" Modem Fiench " systemp 24 
Monarch, the, 206 

Monorieff, Sir A., his gun carriages, 
187 
counterweight mountings, ex- 
amples of, 194 
Monitor, the, 208 
Monmouth class of cruiser, 226 
Montalembert, 22 
Mortar boats out of date, 247 
Mortars, Krupp 21 -cm., 90 
in coast defences, 262 
Mougin, M., his concrete fort, 86, 98, 

141 
Moukhtar Pasha (at ICars), 71 
Mountings of guns, categories of, 189 
advantages and disadvantages of 

each, 190 et seq. 
recent changes in the method, 

196 
9'2-inch, 197 et seq. 
6-inch, 201 

Namur, 3, 116, 160 
Napoleon, his wars not fruitful in 
sieges, 18 
on Fortifications, 146 
Nasmyth, Captain, at Silistria, 31 
National resources, protection from 

bombardment of, 263 
Naval preparations, the necessity of, 
170 
superiority essential for oversea 

expeditions, 170 
Defence Act (1889), 223 
Navy, needs of the, now recognised, 

182 
Nelson, Lord, his opinion on wooden 

ships attacking forts, 231 
Nelson, the, 226 
Nile, the, 214 

Nordenfeldt guns, 241 et seq. 
Northampton, the, 226 

Obstacles, 132 

Oom-Kabab^, Fort (Alexandria), 237 
Open batteries, 192 
Organizat'on, importance of, in plan- 
ning works, 166 
in utuizing the resources of 
coast defence, 274 
Orlando, the, 224 
Osman Pasha (at Plevna), 66, 67 
Ostend, 4 

Pallas, iron corvette, 224 
Palliser shells, penetration of, 240 
Paris, siege of, 4, 66 

Fort Issy , 67 

Hautes Bruy^res redoubt, 61 
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Paris, advantages of low command of 
batteries before, 65 
garrison, 141 

effect of German fire on forts at 
296 
Pendope, the, 226, 237 (note) 
Penetration of projectiles into para- 
pets, 239 
into armour, 249 
Peninsular War, 4, 12 
Petersburg, 2 

Beauregard's defence of, 47 
siege developed, 48 
Lee evacuates, 49 
Plevna, 4, 66 et aeq,, 103 (note), 140 
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